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Comparison of Pattern Recognition Methods by 
Approximation Accuracy of Separating 
Hyperplanes 

957A1187A Moscow AVITOMATIKA I 
TELEMEKHANIKA in Russian Jul 95 

No 7, pp 116-123 


[Article by A. A. Bolotov, O. I. Larichev; UDC 62- 
606.2.001:519.23] 


([FBIS Abstract] A new criterion involving the accu- 
racy Of approximating separating hyperplanes is pro- 
posed for comparing pattern recognition methods. Us- 
ing statistical modelling, comparative assessments were 
obtained for two pattern recognition methods (the prov- 
ability method, based on Bayes formula, and the lin- 
ear discriminant function method) with four types of 
boundaries between classes of solutions. A justification 
is given for the proposed approach, as well as examples 
of its usage to compare the two widely known methods. 
It was determined that if several classes are present, 
an expert's assessment will indisputably be much more 
accurate than those assessments obtained by the boot- 
Strapping approach. 2 tables and 11 references. 


Economic Effectiveness of Fault Tolerance 
957A1187B Moscow AVTOMATIKA I 
TELEMEKHANIKA in Russian Jul 95 

No 7, pp 131-143 


[Article by S. I. 
681.327.2] 


Plyaskota, I. V. Shagayev; UDC 


[FBIS Abstract] The cycle of designing and operating a 
fail-safe aircraft on-board digital computer was studied. 
An economic model was constructed that enabled the 
role of various design strategies to be assessed, and 
the effectiveness of developing and using fail-safe 
systems to be determined. In addition to well-known 
approaches, a semi-markovian process device was used 
to perform the analysis. A methodological approach 
was chosen to assess and predict the probable duration 
of each stage in the life cycle of such technically 
and intellectually complex pieces of equipment, and 
to determine functions and parameters for distributing 
resources during all stages of the life cycle of fail-safe 
computer systems. Simulation modeling was performed 
which helped evaluate the economic effectiveness of 
designing such systems as compared to well-known 
Strategies. It was shown that fail-safe systems have 
a number of advantages over systems designed by 
traditional approaches. 6 figures and 10 references 
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Test of Information-Technical Integration of Heavy 
Cruiser Weapons Systems 

YS7TALIYIA St. Petersburg SUDOSTROYENIYE 

in Russian Jul 95 No 7, pp 33-35 


[Arucle by G. P. Voronin: “Test of Information- 
Technical Integrauon of Heavy Cruiser Weapons 
Systems,” UDC 623.822.094} 


{[FBIS Translated Text] Scienufic efforts in a new 
methodology of integrating weapons systems of naval 
ships’, obtained in the early 1980's, were implemented 
and produced positive results in design, construction 
and trials of the fifth heavy aircraft cruiser Admural 
flota Sovetskogo Soyuza Kuznetsov (subsequently the 
Admiral Kuznetsov). 


The following main principles were the basis of the new 
methodology: 


—the scientific principle that permits timely develop- 
ment and analysis of the components of ship weapons 
integration systems (SVK) before full-scale tnals un- 
der ship conditions by mathematical and semi-full-scale 
modeling methods and realistic evaluation of the degree 
and level of the quality and reliability of integrating the 
complexes and systems; 


—the technical principle that provides the use of all 
SVK developments of devices and units according to a 
single technology, the use of the appropriate component 
base, nontraditional methods of system structuring, 
and development of modern functional algorithms and 
information of filling systems; 


—the organizational principle that guarantees optumal 
interaction of the developments of different complexes 
and SVK, responsibility for and coordination of the 
decisions made by them, and permissible freedom of 
action within their competency when solving technical, 
ideological and a number of other problems. 


Simulation of complex integrated systems such as, for 
example, a ship antiaircraft defense system (PVQ), is 
a Simulation of the processes occurring in this system, 
using other devices, specifically, computers whose pa- 
rameters can easily be changed. All the components of 
the control system are described in mathematical model- 
ing by the appropriate equations of mouon of the object, 
functioning of the apparatus and external effects, which 
are solved through the use of an analog, digital or com- 
bination computer. 


Mathematical modeling permits one to solve the prob- 
lem in full scale or on truncated time scales, which per- 
mits a reduction in the length of the study process. One 
must make an assumption of relative functioning of a 
number of components when solving the equations 
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Theretore, full-scale simulation, in which real apparatus 
is included in the control circuit, is used for more 
complete development of the system. This expands 
considerably the capabilities of simulation both during 
design and during tnals of products, which reduces the 
cost, volume and periods of full-scale trials, due to the 
numerous “electronic starts” of the item in the full- 
scale simulation complex with subsequent verification 
of the resul.s by real performance of the item for 
certain control points. Thus, a sequence of mutually 
supplementing studies is realized on integration of 
weapons models due to mathematical and full-scale 
simulation to full-scale tnals under ship conditions. 


Simulation of intricate ship electronic complexes and 
weapons systems has a number of specific features. 
First, the degree of detail in the mathematical models 
of using these complexes and systems should be ade- 
quate for studies of their integrauon and at the same 
ume should be simplified if possible, since otherwise 
the simulating complex will be too complicated and ex- 
pensive. Special attention should be given to simulation 
of external connections of electronic ship devices and to 
reproduction of their real consoles on the display screen 
to permit the operators to work. This simulation, repro- 
ducing the real man-operator interaction in the control 
circuit of the corresponding system, becomes full-scale. 


A branch simulation system (OMK), which is a sim- 
ulation model of weapons complexes and systems of 
new ships under construction and being designed when 
they are used in the tactical groups and units of the 
navy and which include the following, was developed 
at the Main Administration of the Shipbuilding Indus- 
try of Goskomoboronprom [State Committee of the De- 
fense Industry] of the Russian Federation during inte- 
grated scientific studies to develop the methodology of 
information-technical integration of SVK: 


—high-performance personal computers of the PC/AT- 
386 and PC/AT486 type, connected into a single 
network by a high-speed data transfer system; 


—a software system that implements the model of com- 
bat use of ship weapons, it egration of them on the ship 
and during its action within the group (unit). The math- 
ematical models of the ship weapons complexes and 
systems have been reduced to the minimum permissible 
level of complexity on the basis of sufficiently complete 
models; 


—mathematical models of updating of external situation 
information processes, and simulation of the actions of 
the weapons systems of opposing forces and devices; 


—a simulation system of the consoles that display 
information and that implement control members that 
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permits maximum approach to real automated user work 
stauons. 


“he mathematical models and integration algorithms 
were worked out and conunued to be enhanced con- 
Stantly by the weapon complex and system developers 
during creation of the OMK. Studies on this complex 
permit one to evaluate the contribuuion of each weapon 
complex and system to the total combat efficiency of 
the ship during the initial ship design stages, which per- 
mits rauonal selecuion of the ship weapons composition 
and optimal distribution of the tasks among them. Thus, 
the problem of optimum matching of the parameters of 
various 'ypes of weapons contained in the ship's arma- 
ment is solved. 


Extensive and laborious work was carried out in devel- 
oping the structure of the information-logic integration 
uf all ship weapons complexes and systems upon prac- 
tical introduction of the new SVK integration method- 
ology with respect to the Admiral Kuznetsov. Work 
was also conducted on development and coordination 
of open information protocols for integrating the ship 
combat devices and control systems when they are used 
in different ship combat circuits with simultaneous eval- 
uation of the efficiency of their joint functioning. The 
need for these protocols was caused by the fact that the 
TTZ [tactical-technical assignment] for development ot 
ship weapon complexes and systems were issued by 
different command administrations of the navy and air 
force with indication only of the devices to be integrated 
with them, without joint coordination of these tasks by 
the SVK developers. The considerable difficulty in in- 
tegrating the SVK was determined by the fact that more 
than SO aircraft (almost 1.5-fold more than on previous 
ships of this subclass) of different tactical designation, 
called on to solve practically all ship combat problems: 
antiaircraft, antisubmarine, antuship and other types of 
defense, are based on the Admiral Kuznetsov. Thus, for 
example, the open protocol of information-technical 1n- 
tegration of SVK when solving PVO problems was co- 
ordinated with 11 shipbuilding enterprises and related 
sectors of industry. 


When developing the open integration protocols, the de- 
signers of the SVK took into account not only the condi- 
tions of combat use of the ship during a current period of 
time, but the predicted change of these conditions dur- 
ing the ship's life cycle, which comprises 35-40 years 
for a TAKR [not further identified]. The designers of the 
weapon complexes and systems also took into account 
that the ship crew essentially solves several problems 
simultaneously during combat. Thus, problems of dis- 
playing the strikes of air attack units (SVN), destruction 
of surface and underwater groups attacking the forma- 
tion or individual ships, direct tracking of the combat 
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situauion, anutorpedo defense and so on are solved si- —anuitorpedo protection and anudiversion detense of 
multaneously in naval combat with an enemy group. All the ship 
these circumstances were taken into account when de- 


Two levels of interacuon were reflected in the 
veloping open integrauon protocols. an _ . 


information-lechnical integrauon protocols of the 
Taking into account that a characterisuc feature of the weapon complexes and systems of the Admiral 
Admiral Kuznetsov is the presence of a large number of Kuznetsov: 

urcraft on it, special attenuon was devoted to working 
oul open information integration protocols and joint 
functioning cyclograms of ship electronic devices with 
the on-board electronic equipment of the aircraft when 
solving the following combat problems: 


-the logic level, within which the sequence of solving 
problems in the ship combat system by the SVK model 
under consideration, the operating mode and frequency 
of interaction, volume and content of data files to be 
transmitted, and a list of control signals are determined; 
antiair defense of the ship and of the formation when 


. _ it ) f ; j ‘ve “ af ee . . iP ‘ 
repulsing massive attacks of enemy SVN: the physical level, which determines the organization 


of data exchange, the list and sequence of transmission 
inflicvag jomnt missile-aircraft strikes on enemy ship of service signals, the signal parameters and their incom- 
groups ing frequency, word length and volume of messages to 


be transmitted 
antiair and anusubmarine defense of the region while 


providing combat resistance of strategic naval nuclear = The optimal versious and the structural-functional dia- 
LOrees, grams of designing the ship combat systems and rec- 
ommendations on information-technical integration of 
electronic devices were selected as the result of imple- 
menting the new SVE integration methodology of the 
aircraft and helicopter radar patrol guidance; heavy aircraft cruiser under considerauion 


guidance and control of fighter and ground attack 
urcralt, 
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Name of ship 
Components and dates | Admiral of fleet of Soviet Union Admiral of fleet of Soviet Union 
Gorshkov Kuznetsov 
Weapons 
Aucraft (total number of aircraft and helicopters) | 6 50 
Missile: 
Stnnke | RPU Basalt 12PU Granit 
Aatiaivcraft _ | 4PU Kinzhal | 4Pl Kinzhal 
Arullery | | 2-100 { 
| 8X 6-30 mm | 14.X 6-30 mm 
Shipbuilding Components: 
Total Displacement, t | 44,500 | 46 000 _ 
Total Power, thousand hp | Approximately 180 | Approximately 200 _ 
Speed. kn | Approximately 30 | Approximately 30 
Main Dates of Construction: 
Laying | 26 Dec 78 | 22 Feb #3 
‘Launching [Mw 82 | 4 Dee 88 
Commsnoning iDec8? «S28 Dee 90 
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4 COMPUTERS 


To evaluate the effecuveness of introduction, let us com- 
pare the main indicators obtained during development 
of the heavy aircraft cruiser Admiral Kuznetsov and its 
predecessor, the cruiser Admiral Gorshkov. 


Both ships were designed by the same Nevskiy PKB 
(Planning and Design Office] (St. Petersburg) and were 
constructed by the Black Sea Shipyard (Nikolayev). One 
chiet designer—V. F. Anikiyev—directed their design, 


ind L. V. Belov was the chief designer during trials of 


the TAKR Admiral Kuznetsov. The fifth heavy aircraft 
cruiser Admiral Kuznetsov considerably exceeds its 
predecessor (table) in overall dimensions, displacement, 


ind number, variety, uniqueness and complexity of 


weapons (aircraft, missile-artillery and electronic) (see 
table). Despite the tact that the difficulty of constructing 
the nfth ship exceeded this indicator of the fourth ship 
by almost one-third, the length of construction of the 
fitth TAKR was approximately 8 years, while that of the 
fourth was approximately 9 years, 1.e., a more complex 
ship, on which elements of the new SVK integration 
methodology were introduced during construction was 
constructed in less time. 


The length of completion for launching and tnals of 
the ships from launching to commissioning 1s especially 
indicative. Thus, this work conunued for 5 years on 
the cruiser Admiral Kuznetsov with considerably more 
diverse and complex equipment and more powerful 
weapons, which was 7 months faster than that ior the 
Admiral Gorshkov 
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Cyclograms of joint funcuoning of the electronic de- 
vices (RES) were refined and mathematical modeling 
was completed when compiling the open integration 
protocols for the Admiral Kuznetsov. As a result, en- 
gineering decisions to correct the information-technical 
integration of some RES were compiled on time and in- 
troduced, and the necessary changes in their functional 
algorithms that reduce the work times and thus enhance 
their efficiency were made. The developers were able 
to complete the items on time, before the beginning of 
ship trials, in the organizational plan. 


Full-scale tests were replaced by laboratory tests on a 
sector simulation system for one of the combat systems 
of the ship, with regard to its great complexity. 


The relative cost of the material expenditures for trials 
of the fifth cruiser were 25 percent less than the similar 
indicator for the fourth ship. These are the main results 
of practical introduction of the new integration method- 
ology and information-technical integration of the SVF 
of the heavy aircraft cruiser Admiral Kuznetsov, ob- 
tained as a result of using this methodology in devel- 
oping the ship in its design phases, construction and 
conducting trials. 


Integration of ship SVK is a promising scientific direc- 
tion in Russian shipbuilding and should be used when 
designing the newest ships of the Russian fleet. 
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Production Slump in Electronics Industry Slows in 
1995 


YS7AIOSOA Moscow Sr GODNYA in Russian 
3 Aug YS p4 


[Article by Evgeniy Spiridonov: “Electronics Industry 
Survives Thanks to Exports: Industry Officials Con- 
vinced That State Protecuonism Is Necessary’ | 


[FBIS Translated Text} 


Based on the operation results of electronics industry 1n 
Russia for the first seven morths of 1995, a slowing in 
the rate of reduction of the output was observed for the 
first ume since 1993. The slump of the physical output, 
compared with 1993, in that period was 20%, while 
in previous years it was as large as 40%. The output 
of electrovacuum devices, in particular, electron opucal 
converters and communication equipment has increased. 


Anatoliy Andreyev, the chief of the main section 
for electronics industry of Goskomoboronprom [State 
Committee for Defense Industry] told the correspondent 
of the SEGODNYA newspaper that a revitalization 
currently observed in the electronics industry is 90% due 
to the enterprises becoming reoriented from domestic 
to foreign markets. The export of integrated circuits, 
synthetic quartz, and electron optical converters to 
America, Europe, and Southeast Asia, including South 
Korea, Taiwan and Hong Kong, has increased during 
the year by a factor of 12. The companies leading 
in the amount of deliveries to the markets of those 
countries (up to 50% of the total output) are Angstrem 
AO [joint-stock company], Mikron (Zelenograd), the 
Kristal] factory in the South Ural, and the Ekran factory 
in Novosibirsk. 


Anatoliy Andreyev believes that the domestic market for 
enterprises manufacturing television sets and television 
components, video tape recorders, and audio and radio 
equipment, as well as household electric appliances, has 
been, for all practical purposes, lost, because of the 
unlimited import of competitive items. Mr. Andreyev 
believes that this happened because such countries as 
the United States, Japan, Germany, South Korea, and 
others are conducting a consistent protectionist policy 
with respect to their manufacturers, while in Russia 
it exists merely on paper. In South Korea, television 
manufacturers sell their products at twice the price at 
which they offer them in Russia. The dumping of goods 
at prices below cost in order to win a market share in the 
foreign markets is compensated for by state subsidies. 


Since the development of electronics is an issue impor- 
tant for the national securitv. such firms as Motorola, 
Sematech, AMD, Intei, Simens, and others, modern- 
ize their enterprises with government support. In devel- 
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oped nations, governments have made it an objective to 
achieve, within a two years’ period, the transition from 
O.S ys to 0.2 ys technology. The cost of this program 
attains $2 billion. Mr. Andreyev believes that none of 
these companies would have been able to find such huge 
funds without government protection 


The federal target program for the development ot 
electronic technology in Russia calls for the transition 
to 0.8 ys technology this year. However, although 182 
billion rubles from the state budget was assigned for this 
purpose, according to Mr. Andreyev, Mintin [Ministry 
of Finance] has actually released within the first seven 
months of the current year for the implementation of 
this program just 44 billion rubles. in the meantuume 
Minnauki [Ministry of Science], which 1s respons:ble 
for the financing of federal programs, claims that the 
release of funds is carried out in the necessary amounts 


Anatoliy Andreyev said that the federal target pro- 
gram for development of electronic technology in Rus- 
sia has been recently assigned the status of a President- 
sponsored program. This was done, as stated in a Pres- 
ident’s edict, “with the purpose of priority develop- 
ment of the domestic electroiics, raising its role in the 
achievement of scientific and technological progress, 
creating a high-technology, competitive products, and 
assuring the defense capability of the nation.” The as- 
signment of the new rank to the program, according 
to Mr. Andreyev, ought to imply the guarantee of its 
financing, because the Presidential edict obligates the 
government to provide annual allocation of funds for 
the program to the full extent specified by the federal 
budget. However, the financing continues to go at the 
same slow pace, which means that, before the end 01 
the year, the industry will receive, out of the 182 bil- 
lion rubles required by the edict, at best, just $60 billion, 
even though it is involved in a program that has been 
assigned a top priority. 


Russian Computer Company Lobbies for Stronger 
Certification Rules 


957AI0SOB Moscow KRASNAYA ZVEZDA in Russian 
12 Aug 95 p 5 


[Article by Aleksandr Yegorov: “A Portrait of a Firm 
the Akvarius Factory,” published under the rubric 
“Computer World of Russia”; the first paragraph 1s an 
introduction by Alexander Mokeyev, director of the 
Akvarius factory] 


([FBIS Translated Text) The Akvarius factory was 
founded by a government decision in the 1980s as an 
enterprise of the Ministry of Radio Industry of the 
USSR. During the Perestroika years, the construction 
was mothballed and then stopped completely. In 1990. 
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one of the incomplete modules was purchased by a 
joint USSR-German venture called "Akvarius Systems 
Integral." The enterprise finished the construction using 
its own funds and launched operations at the factory, 
producing computer equipment with an output of 
120,000 personal computers per year. The manufac- 
turing facilities allow the factory to easily change its 
profile to produce other types of electronic products. 
Currently Akvarius is making not only computers, 
but also electronic cash registers, and Elektronika-92 
Akvarius trading systems. 


The Akvarius factory, which has retained the name of 
its forerunner entity, is situated in Shuya, an ancient 
Russian town. This town, built on the bank of the Teza 
River, is more than 400 years old and historically was 
part of the Golden Ring oi Russia's ancient cities. Its 
neighboring towns include Ivanovo, Palekh, Suzdal, and 
Viadimir. 


The appearance of a computer factory in a part of the 
country known mainly for its textiles industry was no 
accident: for a long time Shuya had been the site of 
an enterprise which manufactured special electronics 
products for the Ministry of Defense. 


As a result, there was no shortage of skilled personnel in 
the area. That was especially true after the early 1990s, 
when defense contracts virtually disappeared and many 
people became unemployed. 


Around that time, the demand for IBM-compatible com- 
puter technology was felt strongly around the country 
(this was a result of Russia's new openness to Western 
technologies). Because of the absence of manufactur- 
ing facilities, domestic industry was unable to meet this 
demand. Akvarius was the first company to offer its 
computers with the brand name Akvarius on domestic 
markets. 


Having completed the creation of the factory in a very 
short time, the company was ahead of even some well- 
known Western competitors and was able to obtain 
important contracts for the supply of personal computers 
to state organizations, including the Supreme Soviet 
of Russia, the Central Committee offices on Staraya 
Ploshchad in Moscow and the Ministry of Detense... 
The most important contract was signed by Akvarius 
with the firm Soyuzevmkomplekt, for the delivery of 
more than 20,000 personal computers to various regions 
of the country. This would be a very large order 
even today, and at that time, according to experts, it 
would have sufficed to put a solid foundation under 
the entire national computer industry, assuring its stable 
development. 


FBIS-UST-95-050 
12 December 1995 


Under the contract of Soyuzevmkomplekt, the main en- 
lily responsible for the computerization of the country, 
Akvarius was able to assemble and supply just 8,000 
personal computers. The process was cut short by the 
“price liberalization,” which resulted in a collapse of the 
ruble to the benefit of the U.S. dollar. Since the contract 
was stated in rubles, it became economically inviable. 
Akvarius had to breach the contract and pay very large 
penalties tor credits and settlements, resulung in con- 
siderable losses. Later, a tax on imports was introduced, 
where taxes were withheld from banking accounts with- 
Out Customers’ acceptance. The accounts were frozen. 
There were also many other “surprises” sprung on the 
company by the state, which acted almost as if it pur- 
posely wanted to ruin it. 


While the managers of Akvarius and other fledgling 
enterprises were racking their brains in trying to solve 
the avalanche of problems that befell them, foreign 
companies entered Russia, among them world leaders 
of computer industry. It was not easy to compete with 
them. Large state orders began to be placed abroad. 
Hard times for the Russian computer manufacturers 
arrived and are still continuing. 


The struggle for the survival of the firm Akvarius means 
primarily assuring the survival of its factory. "Whatever 
happens,” says Igor Galkin, the director general of the 
firm Akvarius Systems Inform, “we will try to remain a 
company producing quality computer technology.” For 
this reason, the company, in seeking out customers, re- 
cently decided to change its strategy. The essence of 
this change 1s that Akvarius, as a firm focused on man- 
ufacturing, has assigned the marketing of its computers 
to partner companies, which have professional skills in 
distribution and dealership services, as well as to sys- 
tem integrators, who specialize in supply of comprehen- 
sive system concept solutions. The company manage- 
ment believes that, by including in their price lists the 
products with the Russian brand name Akvarius, they 
will make a major contribution to the establishment of 
the domestic “generic” computer. 


In turn, the system integrator companies, which agreed 
to include Akvarius computers in the systems they con- 
figure, want to receive quality guarantees for the prod- 
ucts and guarantees of the reliability of the production 
and delivery system. The company promised in the near 
future to offer these guarantees, having received all the 
necessary confirmations of the production quality from 
the appropriate organizations of the Gosstandart [State 
Standardization Committee]. This applies not only to 
computer technology, but to the quality assurance sys- 
tem itself. Arrangements of this kind, which is com- 
monly used in the West, have begun only recently to be 
introduced in Russia. 
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Sergey Protasov, the senior manager o1 the Sertnfo cer- 
ification agency of the All-Russian Scientific Research 
Institute of the Problems of Computer Technology and 
Informatizauon (VNIIPVT1), who is responsible for de- 
veloping the documentation of an enterprise quality as- 
surance system that would meet the ISO 9002 standard, 
has confirmed that Akvarius will be the first to receive 
such a certificate. "This will greatly raise the competi- 
tiveness of the factory, especially since the Gosstandart 
Commission will include representatives of foreign cer- 
tification bodies,” says Sergey Protasov. 


As a Career specialist in Russian certification policy, he 
believes that documentary presentation of the system of 
quality assurance is essential also for an additional rea- 
son: it will “revitalize” the mechanism for compliance 
with the Russian Federation Federal Law “On Delivery 
of Products for the Federal State Needs,” the absence of 
which has long been discussed and written about. "The 
availability of a certificate for a manufactured product," 
explains Sergey Protasov, “will remove all questions 
about its alleged unsatisfactory quality. This will de- 
prive the bureaucrats responsible for budget allocations 
of the possibility to spend state money on purchasing 
foreign technology in bypassing the requirements of the 
legislation.” Sounds logical. 


A willingness to pay for the expenses, inevitable in 
the certification process, has recently been expressed 
by the commercial bank Ivanovskiye Sitsy, which 
offered the factory its close cooperation in the form of 
investments that will help implement specific programs. 
Today, one such program is the manufacturing and 
supply, through the Irida Plus Technical Service Center 
opened by the bank, of “Elektronika-92 Akvarius” cash 
register/verification machines. In the future, a similar 
arrangement can be made for the manufacturing of 
components for electronic units, equipment of textile 
factories, etc. 


For reference: Ivanovskiye Sitsy is a bank founded 
by several Moscow and Ivanovo textile exporting and 
importing firms. It is currently involved in industrial 
investment. The charter fund of this bank, the second 
largest in the Ivanovo oblast, amounts to 4,050 million 
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rubles. The bank has a network of branches through the 
oblast. In the first quarter of 1995, the net profit of the 
bank was 780 million rubles. 


“We are ready to invest money in the Akvarius factory,” 
says Igor Nechayev, the bank’s vice-president, “because 
we understand that the future of this region lies with 
high technologies. If the factory receives a large order 
from a serious Customer (recently Akvarius became one 
of the official suppliers of computer technology for 
the Ministry of Defense of the Russian Federation— 
A.Ye.), the bank is ready to provide, from its own funds, 
considerable credit preferences and even special forms 
of investment, which, in case of difficulties with budget 
allocations, will guarantee the operation of the factory. 
We believe that this clear and close interest in Akvarius 
activities is an additional proof of its good prospects.” 


[Box] A characterization of certain technological 
specifics of the factory and a brief list of products 
manufactured by it has been provided at our request 
by Nikolay Fadeyev, deputy executive director of 
Akvarius System Inform: 


“For manufacturing personal computers, the factory has 
a production line and workstations, including an assem- 
bly line and preliminary testing line; BURN chambers; 
final testing and packaging lines; and workstauions for 
technical expert examination of components and testing 
of individual items. The line is equipped with lifts for 
automatic loading of personal computers into the BURN 
chamber and unloading them from it (the BURN cham- 
ber serves for testing personal computers under extreme 
conditions of high temperatures. Its volume is 336 cubic 
meters). 


Personal computers of modern models are currently 
built on the assembly line of the factory: Akvarius 
486DX2/66, Akvarius 486DX4/100, Akvarius 586 Pen- 
tum 90, Akvarius 586 Nex Gen, which are made of 
reliable components manufactured by the world’s lead- 
ing companies (Intel, Nex Gen, Samsung, Fujitsu, and 
others), as well as Elektronika 92 Akvarius cash register 
units. 
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Information Technology Security Problems 


957A1076A Moscow PRIBORY | SISTEMY 
UPRAVLENIYA in Russian Jun 95 No 6, pp 4-7 


[Article by E. M. Shmakov, professor, P. D. Zegzhda, 
candidate of technical sciences, and V. A. Matveyev, 
candidate of technical sciences; UDC 681.322] 


([FBIS Translated Text} With the end of the twentieth 
century approaching, computerizauon has brought up 
the specific problem of ensuring information technology 
security (ITS). This has given rise to a new area of 
science at the confluence of the theory of information 
processes, the theory of programming technology and 
the modern basis of computing devices and networks, 
including communications systems. 


If we analyze the basic stages of the information tech- 
nology process summarized in Figure 1, it becomes clear 
that security requirements apply not just to the infor- 
mation technology process proper (reliability, certainty, 
interference immunity), but also to the means of imple- 
mentation, including information transmission channels. 

















Figure | 


Principal stages of information technology process 


Traditionally, threats to information security have been 
treated as either during data transmission, or during stor- 
age. In this context, security has been provided by or- 
ganizational measures, and methods and means of cod- 
ing and encryption of information during transmission 
over communication channels that have now become 
classical, and that were completely sufficient for non- 
computer technologies. 


The increasing degree of control automation, creation 
of global networks, development of knowledge bases, 
including distributed ones, and information banks have 
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resulted in a situauion where information processes, stor- 
age systems and communications networks are being 
controlled exclusively by computer. In other words, 
the environment of implementation of information pro- 
cesses is becoming the processing and operating en- 
vironment of the computer, and this means that the 
problem of ensuring ITS must be examined and solved 
exclusively with allowance for the specific features of 
computer systems (CS). This suggests that ITS be de- 
fined by the term “computer security." 


Like any specific area of knowledge arising out of 
practical needs, computer security requires definition 
of the initial concepts that make up its theoretical 
fundamentals, procedural base and specific solutions of 
special problems. 


In this connection, the proposed material contains an 
attempt at a systematic exposition of some concepts of 
computer security, specific problems, ways of solving 
them—right up to the problems of training specialists 
in this field. 


Destructive Software 


The development of computer technology in combina- 
tion with high-tech programming has engendered the 
new problem of active software-implemented interter- 
ence (SII): the computer virus. Moreover, SII has been 
actively developing, which has given rise to a variety of 
classes of damaging programs or destructive software 
(DS) differing both in purpose and in structure. Spe- 
cific to all DS are a high degree of undetectability of 
their introduction into computers and the capability of 
activation to inflict damage at any instant of computer 
operation. Thus, a real threat to information processing 
arises: the active SII may not only stop (interrupt) infor- 
mation processing, but also and more importantly may 
distort incoming information, i.e. act undetectable on 
processing. Clearly this can have drastic consequences 
for critical facilities and life-supporting systems like nu- 
clear power plants, aviation, transportation and ecolog- 
ical systems. 


Methods of detection, safeguarding and eliminating the 
consequences of action of DS are new aspects of ITS 
that are not provided for by either cryptology or methods 
of electronic warfare. 


Of course, information security is a complex problem, 
however, its development is being slowed down by 
the lack of a consensus on integrity of the computer 
environment, the theory of detection and safeguarding 
against DS. 


These specifics of all DS are fraught with the onset of 
the disturbances shown in Figure 1. 
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Within the scope of this concept, destructive software, 
which includes computer viruses, takeover programs 
and the like, has been an ideal means of hitting 
measurement-informauion systems (MIS), essentially a 
new kind of weapon. Let us cite some specific facts 
that confirm this. 


U.S. experts (1, 2] are of the opinion that a carefully 
designed and crafted computer virus attack will become 
a new kind of aggression. During the Falkland Islands 
conflict, a control system was unable to choose the most 
dangerous target between two Argentinean strafers. A 
convoy ship was hit as a result. 


Besides purely military MIS, DS may be introduced 
into civilian Computerized control systems (in the area 
of finances, communications, transportation). It suffices 
to recall the notorious Morris affair and the billions 
lost by a number of leading companies [3-5] when 
hundreds of computers were put out of operation in 
the United States. Methods of disrupting computer 
Operation are so intricate, and the damage 1s so great, 
that special companies and research institutes in the 
West are focused on problems of computer viruses, and 
individual projects at DEC and IBM are devoted to 
them. According to the IEEE, the United States spends 
about 4 billion dollars on the fight against viruses and 
their consequences (hy comparison, not as much was 
spent on all computer technology in the former USSR 
in 1990). 


A team at the Center for Safeguarding Information 
(CSI) of St. Petersburg State Technical University 1s 
now working on developing methods and tools for 
spotting DS components in applications and systems 
software. The first stage involved systematizing and 
structuring knowledge about different types of DS and 
classifying them. The key point was to develop a 
conceptual model for representation. Let us be more 
precise in our definition that DS ts understood as 
software-implemented means of destroying the integrity 
of information processing and storage in CS. 


It is completely obvious that the distinguishing feature 


of DS is that it incorporates functions (or processes) of 


destruction. This implies that a necessary condition for 
classifying a program as DS 1s that it contain a destruc- 
tive procedure. There are two other components that are 
no less important for DS: a procedure for defeating pro- 
tection and a procedure for self-replication. 
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Figure 2 


Classification of DS according to conditions of necessity 
and sufficiency 


Based on these components we introduce conditions 
of sufficiency that enable distribution of DS into three 
major Classes (Figure 2): 


sufficient condition for classifying DS as computer 
viruses (class A)—inclusion of a self-replicauon pro 
cedure; 


sufficient conditions for classitying DS as means of 
unauthorized access MUAA (class B)—a mandatory 
procedure for defeating protection and absence of sell- 
replication; 


sufficient condition for classifying DS as takeover 
programs (class C)—ahsence of procedures of selt- 
replication and defeating protection 


The given classification ts complete, as on the one hand 
it corresponds to the system of views that has evolved 
around DS, and on the other hand, it 1s a unified tor- 
malized system of representation of different DS. This 
has brought the idea of representing DS as a set of con- 
cepts, like logic diagrams of various kinds. Moreover, 
such a representation not only does not contradict the 
basic principle of modern programming technology, ac 

cording to which programs are constructed as a set of 
procedures, but even, in good agreement with that prin- 
ciple, gives a basis for finding procedures to go trom 
the conceptual model of the DS to its software imple- 
mentation. By introducing an additional set of possi 

ble functional procedures of DS: interception of con- 
trol, “mutation” (self-modification), generation (synthe- 
sis), encoding (masking) and the like, we can constmuct 
a generalized conceptual model of DS (Figure 3) as a 
set of its functional components. The generalized mode! 
reflects a possible structure of the three basic classes of 
DS. 
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Figure 3 


Conceptual model of DS (heavy and light blocks—hasic 
and supplementary components respectively): PDP— 
defeating protection of CS; PCl—control interception; 
PDI—destruction of integrity; PSR—self-replication; 
PE—masking (encoding); PG—generation (synthesis); 
PM—self-modification (mutation) 


Work on verification analysis of the executable code of 
programs for inclusion of DS components is based on 
the results of studies of the mechanisms of operation of 
DS. Taking an active part in this work are young re- 
search scientists at CSI who have been well received at 
various forums on safeguarding information, including 
international forums. 


Theoretical Principles of ITS in CS 


Now that specific threats to various kinds of CS have 
been defined, let us look at the main problem: setting up 
theoretical principles of ITS in CS. It is natural that there 
is a historically evolved approach to the ITS problem; 
recall the coding and encryption of information, orga- 
nized steps to limit access. Clearly when processing and 
storage of information were transferred to computer sys- 
tems, so were the aforementioned methods of protection. 
In addition, with the specific features of computer sys- 
tems also came new forms and facilities of safeguarding, 
such as copy protection of commercial software. 


A distinguishing feature of the described approach is 
that here we are considering the problem of providing 
ITS from the standpoint of organizing information- 
technology processes in the CS. For these purposes, 
two key concepts are introduced: the “computing 
environment” (CE)—the complete set of programs and 
data resident on the internal (non-removable) storage 
media of the CS (RAM, hard disk), and the “operating 
environment” (OE)—the set of components of the CE 
that are in operation in RAM in a given time frame. 


The introduced concepts enable first of all specific 
definition of the object of protection in the CS—the 
components of its CE including both programs and 
data—as a particular kind of computer information; 
secondly they show that the object of protection can be 
acted on only via components of the OE—only software 
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Can act as the intermediary between man and computer 
information. 


In addition, the concepts of external and internal com- 
ponents of the OE are introduced. Almost any CS has 
communication channels, especially when it comes to 
information technologies. And such channels are used 
not just for data transfer, but also for control of the 
CS. In the latter case, the controlling algorithms be- 
come a component part of the CS OE. Such algorithms 
are called external components of the OE as opposed 
to internal: the components of the CE of the given CS. 
Thus, the formulated concepts enable us to introduce 
diagrams of interaction of the OE and CE of the CS 
during acquisition, processing and storage of informa- 
lion (Figure 4). 
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Figure 4 


Diagrams of interaction of OE and CE in the CS during 
acquisition, processing and storage of information: a— 
by using internal components of the OE; b—with partial 
use of external components of the OE; c—by using 
external components of the OE (I—information; EOE— 
external operating environment) 


Perusal of these diagrams enables us to formulate the 
main principle of ITS in the CS: if it was previously 
known that the CE components of a given CS did not 
contain DS, then a source of danger may be either 
CE-modifying information introduced into the CS, or 
external OE components. 


Concomitantly we note that in the former case we can 
speak of “passive” introduction of a threat (or “passive 
attack”), while in the latter case we are dealing with 
“active attack.” 


The constructed diagram enables us not only to deter- 
mine the range of problems of ITS in CS, but also to 
see some ways of solving them. For example, in the 
case shown in Figure 4a, some internal OE component 
has to be provided that checks incom ng information; 
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for the case shown in Figure 4b, in addition to checking 
incoming information, it is necessary to monitor opera- 
lions of the external component of the OE. 


Systematizing Means of Safeguarding Information 
in CS 


Based on the foregoing, all means of providing infor- 
mation security can be represented in the form of two 
groups: means of protecting components of the CE, and 
means of monitoring OE operation (Figure 5). 
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Figure 5 


Classification of means of protecting and monitoring 


Analysis of existing methods and means of protecting 
information in the CS has shown the correctness of this 
approach, since the basic principles have allowed them 
to be systematized (Figure 6). 


Of course, this includes all the aforementioned methods 
and means: cryptography, systems of restriction, copy 
protection. However, among the most significant results 
of our study is Lue discovery of a gap in existing meth- 
ods of protection: the absence of effective means of 
monitoring the performance of the operating environ- 
ment. This gap makes the threat of an “attack” and pro- 
liferation of DS realistic. This has dictated one of the 
directions of our further work associated with creating 
procedures and tools for monitoring components of the 
OE. 


TELECOMMUNICATIONS 1 























































































































Figure 6 


Means and methods of safeguarding CE components: 
a—data protection; b—author protection of software; 
C—protection of software executable codes 


Training and Retraining of Specialists for Solving 
Problems of Providing ITS in CS 


Because the problem is a new one and there is no 
systems approach to solving it, we do not have any 
centralized training of specialists in the field of ITS 
in CS. However, in the opinion of U.S. experts, there 
are thousands of students in universities of the United 
State and Europe who are working on virus technology 
as a key to development of “war” viruses to help 
the United States and NATO, or to come up with 
stable intragovernmental control systems. Of course, 
Our specialists must have both the tools of information 
technology and special methods of monitoring and 
protecting the processing and storage of information. 
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In this connection, on the basis of the department 
of information measurement technology, the CSI has 
been set up as a special subdivision charged with the 
tasks of doing academic-procedural and research work 
in the area of safeguarding information in computer 
systems. At a series of scientific-technical . sminars and 
meetings of the academic-procedural Council, the CSI 
has repeatedly come up with proposals concerning the 
need for training such specialists together with Moscow 
Engineering Physics Institute, St. Petersburg Electrical 
Engineering University and other major institutions of 
higher education of Moscow and St. Petersburg. 


As a result, a decision has been made to include 
a new major field on the curriculum: “Organization 
and Technology of Information Security." Work is 
being done on tuition and other academic-procedural 
documents. 


Scientific Significance of the Area of ITS 


Thus, in less than two years some problems have been 
solved in the new topical area, the results of which 
dramatize the scientific significance of the formulated 
problems of providing ITS. In brief, the basic results 
can be defined as follows: 


—an approach to the problem of information security 
has been formulated that is on target with present 
concepts and conditions of information technologies 
(the role of the CE has been ascesiained); 


—basic concepts of information security have been 
worked out in terms of the CE and OE that extend the 
current ideas of security (concepts of the "subject of 
attack” and the “object of protection"); lack of analysis 
and monitoring of the OE has been revealed (see Figure 
4); 


—a systems functional model of DS has been developed 
as generalized Si. that enables a sound approach to 
problems of safeguarding against DS and recovery of 
information. 


This approach is implemented in practice as a series of 
applications programs and systems for OE analysis. 


Conclusion 


All the foregoing has led the authors to conclude that 
the problem of providing ITS should be set apart as 
a new scientific field at the juncture of existing areas 
of science. The authors lay no claim to rigor in the 
formulation and constitution of the new field, and are 
well aware of the time it takes to form the scientific 
basis of a new area (terminology, definitions, theoretical 
principles, methodology and the like). /n this regard, 
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the material presented by the authors is considered as 
an appeal to discussion by interested colleagues. 


Contact telephone (812)552-6489. 
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Cellular Telephone Demand Continues To Grow 


957A1022A Moscow FINANSOVYYE IZVESTIYA 
in Russian il Jul95 p8 


[Article by Yaroslav Shimov: "Market for Cellular 
Communications Services in Russia Is Developing 
Rapidly" } 


([FBIS Translated Text] Russian firms working on the 
market for cellular telephone communications have 
developed a new type of service—roaming (from the 
English “roam"—wander, move), which enables the 
subscriber to use a cellular telephone even when he is 
outside the service zone of “his” operator company. 


Contracts concluded among operators enable the clieat, 
when going to another city for some time, to receive a 
number in the cellular communications network operat- 
ing there and to continue to use the telephone, becom- 
ing, as it were, its temporary subscriber. 


Thus, the first step toward the formation of a unified 
cellular telephone communications system in Russia's 
territory has been taken. Large domestic operators, for 
example "By Line,” are already concluding contracts 
on roaming with partners not only in most of Russia's 
regions, but also in the United States, Canada, and 
Mexico. 


The market for cellular telephone communications ser- 
vices in Russia confirms the reputation of one of the 
most dynamically developing. "Moscow Cellular Com- 
munications” (MSS) and "By-Line” are the most well- 
known firms here. The former appeared more than three 
years ago and the latter has operated for a little more 
than one year. By this time, as these companies re- 
ported, each has approximately 10,000 subscribers. It 
would seem that for the Moscow megalopolis these fig- 
ures are not big. However, it must be taken into consid- 
eration that for now only well-to-do people and flour- 
ishing firms can permit themselves to acquire a mobile 
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telephone. The cost of the set itself with intercity and 
international communications is more than 4,000 dol- 
lars, the monthly subscription fee, 50 dollars, and the 
cost of one minute of conversation, 0.5 dollars. 


Nevertheless, cellular communications is also develop- 
ing in regions, where a number of rapidly growing op- 
erators have appeared: "St. Petersburg Telecom,” “Per- 
sonal Communications Systems in Russia" (Nizhniy 
Novgorod), “Chelyabinsk Cellular Communications," 
“By-Line Samara,” and others. Their cooperation with 
the capital’s partners in the future can lead to the emer- 
gence in Russia of a ramified cellular communications 
network operating in the AMPS standard. 


AMPS is the most widespread standard in the world, 
which 60 percent of the cellular communications sub- 
scribers throughout the world use—primarily in North 
and South America, Asia, and Australia. In Europe, 
however, no less than seven standards are in effect. 
Among them two—GSM and NMT—are in the lead, 
although for now each of them « unts for 5 per- 
cent of the subscribers. In Russia the already mentioned 
“Moscow Cellular Communications” operates in NMT 
and the third largest Moscow operator—MTS [Intercity 
Telephone Station}—in GSM. 


The demand for cellular communications services in 
Russia continues to grow. AMPS remains the most 
popular among domestic operators. The Ministry of 
Communications issued licenses to 40 firms, which 
intend to operate in this standard. Evidently, in the near 
future in our country as well the mobile telephone will 
stop being a luxury and will turn into an ordinary means 
of communications. 


Installation of Cellular Phone System Planned 


957A1022B Moscow DELOVOY MIR in Russian 
3 Aug 95 pS 


[Interview with Eduard Paviov, chief manager of 
Tolkyn, conducted by Ivan Dimov, correspondent of 
DELOVOY MIR in Almaty: "The Whole World Hears 
Us"; date and place not given] 


{[FBIS Translated Text] Information that the firm 
signed an agreement with the American Hughes 
Company for deliveries of modern equipment, which 
helps to improve telephone communications in Kaza- 
khstan, has appeared in the press. ' What are the ad- 
vantages of this project?" the conversation between 
Ivan Dimov, our own correspondent in Almaty, and 
Eduard Pavlov, chief manager of Tolkyn, began with 
this question. 


Pavlov: Today the technolo~y of the Hughes Company 
is one of the most advanced in the world. Truly unique 
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Opportunities open up for the subscriber. I can say 
without an exaggeration: A whole world now fits in 
the pocket of the businessman of the end of the 20th 


century... 


I will mention only some characteristics of the new 
project: 


An improvement in protective signaling and radio navi- 
gation. We are also ready to install stationary terminals 
and to service clients, who can use communications— 
both mobile and stationary—in not easily accessible re- 
gions. 


Dimov: For how many subscribers is Tolkyn’s network 
designed? 


Paviov: In Almaty alone we intend to service 20,000 
subscribers. Throughout Kazakhstan there will be 
100,000 of them. Our project is designed for five years. 
Its approximate cost is several tens of millions of U.S. 
dollars. 


Dimov: Radar, protective signaling—of course, all this 
is good... However, I think that the reader will be more 
interested in telephone conveniences. I have heard that 
the person, who has in his pocket a portable telephone 
registered in Tolkyn’s network, can communicate with 
any spot on the globe. 


Pavlov: This is indeed so. However, it is much more 
important that our client right now can communicate 
wiih the same Tolkyn subscriber literally within several 
seconds, no matter where he is—in an office, in a car, or 
on a country walk. Just as easily he will call a person, 
whose telephone is connected to an ordinary telephone 
network, and will make use of automatic intercity 
communications. Well, naturally, our subscriber can 
make use of telephone satellite communications and 
to talk with his Western partner. The digital signal 
processing system will make it possible to observe a 
high degree of protection of talks. That is, | want to say 
that their secrecy is guaranteed 100 percent. 


Dimov: Eduard Gennadyevich, please tell us, why, in 
fact, Hughes? In the world there are many quite pres- 
tigious firms, which specialize in the field of commu- 
nications in general and of cellular communications in 
particular... 


Pavlov: We are familiar with many producers of cellular 
equipment, but we decided on the Hughes Company. 
The level of technology attracted us. The GMH-2000 
cellular communications system truly is 20th century 
technology. 


Dimov: Prices of services are of no small importance... 
How much does it cost your subscriber to oin super- 
modern communications? 
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Paviov: I assume that with the signing of the contract 
with Hughes we will not only not increase the sub- 
scription fee, but, conversely, will lower it noticeably. 
Presumably, connection to the new digital network will 
cost the subscriber 100 dollars and the monthly fee will 
be 30 dollars (in tenge according to the rate). 


One minute of conversation by satellite communications 
costs 2.8 dollars and with America, 3.2 dollars. 


Dimov: A somewhat unexpected question, Eduard Gen- 
nadyevich. The Tolkyn Firm is well known in the re- 
public, it is one of the pioneers of private business in 
the field of communications. Could you not carry out 
the new project independently? 


Paviov: Western cellular communications technology 
is the most advanced today. Such equipment is not 
produced in Commonwealth countries. To purchase 
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equipment from quite a serious supplier is the only 
possible method of solving the problem. The Hughes 
Company suits us from all aspects—as a supplier and 
as a partner. 


Dimov: Who will provide servicing—they or you? 


Paviov: In three years we have trained specialists on 
a European level, so that we will undertake servicing... 
This concerns both cellular and digital equipment. But, 
of course, the Hughes Company will provide technical 
support at the first stage. 


Dimov: How wii! funds be invested? 
Pavlov: We are not establishing a joint venture, but are 


working with credit resources. That is, we ourselves pay 
for the equipment supplied by Hughes. 
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Murogov Outlines Nuclear Energy Policy 


957A1164A Moscow YADERNYY KONTROL 
in Russian Aug 95 No 8, pp 8-11 


{Interview between Vladimir Orlov, editor of 
YADERNYY KONTROL, and Viktor Murogov, 
director of Institute of Physics and Power Engineering 
in Obninsk] 


{[FBIS Translated Text] 


Interview of the Month 


Exclusive: “Nuclear Power for Russia—Only Way 
To Cease Being Merely Raw Materials Supply At- 
tendant”’ 


The editor of Journal YADERNYY KONTROL 
Viadimir Orlov was in Obninsk and met with Viktor 
Murogov, director of the Institute of Physics and 
Power Engineering 


Second Conversation 


Orlov: The relations between the managers of nuclear 
power managers and the [illegible] legislators are, on 
the whole, intricate. 


Murogov: Several years ago, during discussions regard- 
ing atomic energy, the former Supreme Soviet of the 
Russian Federation entertained the idea that “the Sred- 
mash monster needs to be split into two parts: let one 
Department deal with waste and another Department 
deal with reactors.” “You don't say! Since an RBMK 
high-power channel reactor is a complete plant, it also 
generates waste. We will then have two directors,” "yes! 
two directors.” Can you imagine having two directors in 
one enterprise?, in what kind of orderly fashion will the 
system be run?. Thank God, we abandoned this attempt 
to first devise a scheme and then adjust everything ac- 
cordingly. 


There is one more danger: our legislators lic analo- 
gizing with experiences in other countrics among the 
twenty seven global suppliers of nucle. energy. They 
are proposing that we imitate either sw dish or Amer- 
ican ways. Members of the Supreme Soviet are, more- 
over, guilty of one particular sin: amateurism. In science 
this will not do. 


Orlov: It follows from what you are saying that 
plutonium is the key problem in future nuclear power. 


Murogov: Exactly. If they say (as many in the United 
States do) that plutonium is waste, then by logical 
reasoning you will inevitably conclude that nuclear 
energy is a loser and that within hundred years there 
will nothing be left of it but waste. There it is, and 
now some legislators say: “The plutonium problem and 
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the waste problem are the most important problem, so 
to solve it radically ... let us shut down nuclear power.” 
And yet nuclear power, i.e., a nuclear reactor is the only 
tool known to mankind as one capable of utilizing that 
waste. 


During one of my presentations in the United States 
they began reproaching me: “There you are advertising 
the Mayak [Beacon] facility and the possibilities of its 
development, while here they write about a high level of 
radioactive contamination. My response is: "If you read 
your U.S.A. TODAY\, you will find that they are writing 
about Hanford and how it chokes on dirt. “What causes 
contamination of our Mayak?" | continue, “competition 
between us and the United States. The same applies to 
your Hanford plant.” This is a consequence of the Cold 
War between our countries, but now let us together think 
how to extricate ourselves from this predicament rather 
than blame one another.” 


What can one do about this poisonous plutonium? Let 
us try to consider this from the opposite standpoint. 
There is evidence of multimillion years long guarded 
and controlled storage. But “multimillion years long 
storage” can never be demonstrated by experiment. An 
alternative then is to convert plutonium in a reactor into 
fragments (fission products), then generate electricity 
and subsequently store the fission products for a period 
of hundred years. In engineering terms, hundred years 
is already a reasonable length of time. 


In our opinion the most reliable and safest storage place 
for plutonium is ... a nuclear reactor. It is not by an 
arbitrary choice that one of the new joint projects we 
are working on jointly with France is development of a 
fast-neutron reactor which will utilize plutonium, 1.e., a 
practical reactor-storage. 


Orlov: Is the Russian technology thus indeed safe? 


Murogov: Our Russian technology is altogether not 
as unsafe as one has been accustomed to think. As 
to fast-neutron reactors, those built were very unsafe 
and for this very reason from the very beginning 
regarded with extreme caution. An enormous amount of 
money has been spent on making them safer. Twenty 
years ago the cost of BN fast-neutron reactors was 2.5 
times higher than that of VVER water-moderated water- 
cooled power reactors. Now both types cost the same 
Why? Because after the Chernobyl accident the VVER's 
had to meet more stringent safety requirements and this 
called for intricate new solutions ... The construction 
and the technology of BN reactors do, on the contrary, 
become simpler as years go by. But it is not easy to 
trust countries which have had no experience with fast- 
neutron reactors. 
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Orlov: As | understand it, the IPhPE [Institute of 
Physics and Power Engineering] is actively cooperating 
with Americans on reduction of the nuclear threat 
and, particularly, the threat created by proliferation of 
fissionable materials. 


Murogov: Yes. Such cooperation is being actively de- 
veloped. We have just concluded negotiations with a 
delegation representing five American National Labora- 
tories. We already have concluded with them an agree- 
ment according to which they will help the IPhPE solve 
problems with monitoring and physically protecting fis- 
sionable materials, particularly plutonium. The Ameri- 
cans have delivered to us an excellent system: a video 
camera with software and a network terminal which 
records every transfer of material in the storeroom from 
one location to another. At the end of a day one can 
see the all the routing of material: one gram of material 
from this point to that point, another gram ... The sys- 
tem is their latest and they have already given us one 
set. This, of course, represents a significant achievement 
within the scope of Russian-American cooperation. It is 
not less important that they are thus providing us with a 
check point through which even microscopically small 
amounts of fissionable material cannot be taken out. 


At the IPhPE, on the premises of its Nuclear Safety 
Department section, has been set up a learning center 
where specialists at the Ministry of Atomic Energy are 
taught how to control nonprofileration of fissionable 
materials. We hope that here we will receive assistance 
from foreign Institutes and Centers in the form of 
programs, data banks, and computer technology, also in 
the form of courses for our specialists to teach them 
procedures and handling of equipment. In the West 
they have indeed unique equipment. They also have the 
most elementary facilities such as a check point system, 
essentially a set of airport gaies which must be installed 
one at the entrance to each passageway. We still do not 
have a sufficient number of them. 


Orlov: Does cooperation mean that the IPhPE offers the 
Americans something in return? 


Murogov: Yes, we too have original developments 
to offer in the are of control. We are way ahcad 
in realization of the reactor concept of plutonium 
utilization. The Americans have a high regard for the 
IPhPE. Thus, during the most recent political conference 
in Washington concerning utilization of plutonium an 
American representative shared his impressions. “Go to 
Obninsk,” he said, “and you will find they are working 
with equipment we have dreamed about, equipment we 
had installed earlier, and equipment we have retired. 
Their Institute employs highly qualified specialists and 
its Center is on a par with Western ones.” 
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On the other hand, the road from words to deeds is 
not always smoothly paved. First example. Recently 
in the United States, we conducted negouuations with 
a respectable firm about matters of nuclear system 
conversion. Following these negouations there were 
drawn up very favorable contracts involving millions 
of dollars, but also obligating the United States to 
purchase from Russia its dual-application technologies. 
We had stipulated that these technologies must not be 
passed on for any other than global applications. After 
all the negotiations had been concluded, we saw that 
the Americans had appended to the document a clause 
concerning the legal basis of the agreements. The clause 
says that all agreements will be subject to the laws of 
the State of New York and that all disputes will be 
resolved according to the laws of the State of California. 
We say: “Are you joking or what?" They say: “Well, 
do you in Russia have laws which can be invoked as a 
legal basis?” We answer: “How about the International 
Court in Sweden? In our agreements with a Brussels 
laboratory we have let them know that all our disputes 
are being resolved in that Court, which is a civilized way 
to deal with one another, so let us and you follow the 
same route.” They say: “We know of no such thing.” And 
that comes from lawyers of one of the biggest U.S. 
firms. This is a kind of narrow-mindedness, as if the 
whole world were confined to New York or California 
or Washington ... 


Second Example. The contract had been signed, and 
suddenly the Americans announce: “Jn order for the 
contract to become valid, it is necessary that various 
Government Departments stamp their visas on the doc- 
ument.” "How many visas?" we ask. “Not so many, onl) 
fifty two.” This is American bureaucracy, smaller than 
the Russian by one order of magnitude. What this pro- 
cedure is doing to us 1s that, after having worked for two 
weeks on the contract, we must wait two years for the 
contract to “become valid.” In this way, then, American 
assistance to Russia’s nuclear power ts being stalled. 


Third Example. We were meeting with Americans at 
the IPhPE and sharing with them information in great 
detail, including confidential information. To be precise: 
not secret but confidential information. Then during 
one of those conferences we became aware that these 
Americans began giving out the information they had 
received from us. | met with them and asked: “Why 
do you do this without our permission? There are, it 
seems, generally accepted rules of confidentiality. Please 
understand that our next step will be to prohibit any one 
from giving you information. They say: “And what so 
special have we been telling’ | say: “The conference was 
attended by representatives of third parties. Don't vou 
know that?” They say: “Yes, we know that.” | say: "And 
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do you know how many deputies in our State Parliament 
think that Russia has already given away a lot of its 
secrets in exchange for assistance?” They say: “Yes, 
we know.” We continue talking a bit longer and the 
Americans finally admit: “Yes, this has been a mistake 
on our part.” 


Americans think that Russia is a backward country 
where reactors stand on a bare wasteland and where 
order needs to be established. In their desire to establish 
the order, however, they still do not realize that our 
common obligation is to solve problems of global 
dimensions. One of them is ... plutonium. If something 
happens here, it will be a disaster affecting not just 
the city of Obninsk or the Kaluga Oblast but also 
the health of millions of people even as far away es 
beyond Russia’s borders. And that will be the end of 
global nuclear power. Another problem is preventing 
the appearance of a Saddam Hussein in Russia bent on 
using plutonium to “teach them a lesson.” Rather than 
spending enormous amounts of money later to save us 
from such a Russian Saddam, Americans prefer much 
more to lay out money now and finance improvement 
of nuclear safety and physical! protection—also at the 
IPhPE. 


Orlov: I do not agree that, as you say, Americans fail 
to understand this. In my opinion they do, as a matter 
of fact, understand this very well and therefore are 
supplying Russia with the tools under the Nunn-Lugar 
program. 


Murogov: So far this are kopecks only. But even these 
kopecks are basically helping American firms. We 
now analyze the expenditure of every dollar and franc 
provided for helping convert Russia's nuclear system. 
Out of every franc only ten centimes have been 
received by the IPhPE, ninety centimes remaining in 
French research centers. Why? “The salaries of French 
specialists are hundred times higher than those of yours. 
Thus one of our specialists, when competing [7] with 
ten of yours, receives ten times more than all of them 
together.” Truly, can one then speak about assistance to 
Russia? 


By the way, the situation is now beginning to change. In 
the West they have gradually come to understand that 
our experiments are not less valuable than theirs. In 
this area, then, money should be distributed fairly: 15% 
of the project cost, namely salaries, be split in a one-to- 
ten ratio and the remaining 85% in a one-to-one ratio. It 
is necessary to make the West understand, step by step, 
that in our Sredmash a ruble equals a dollar. 


Orlov: Cooperation in the fieid of nuclear power is pro- 
ceeding not only on a bilateral level but also multilat- 
erally. It thus would be extremely interesting to know 
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how you evaluate the role and the potentialities of the 
IAEA [International Atomic Energy Agency]. Some ex- 
perts pin on it their hopes regarding implementation of 
article IV of the Nuclear Arms Nonproliferation Treaty. 
Others are entirely skeptical, citing bureaucratization of 
the IAEA. 


Murogov: From Russia’s standpoint, the IAEA as a 
part of the U.N. makes very good sense in terms of 
structure and activities. Russia supports its initiatives 
on implementation of at least a part of the proposals 
which to us appear to be promising. 


Orlov: For instance? 


Murogov: We are proposing that the fuel cycles and 
the nuclear reactors in several countries be compared. 
This proposal is met with many roadblocks. The first 
response of Western countries is: "Such a comparison 
will show that your nuclear power plants are not worse 
than ours and may, moreover, reveal deficiencies of 
ours. Our firms cannot tolerate such such comparisons.” 


We support IAEA’s proposal to hold an international 
conference on the “Future of Nuclear Power": what will 
be a reactor of the 21st century, what will be the fuel 
cycle of the 21st century? There should be no politics 
at this conference. There is a need for an exchange of 
information and for an appreciation of the criteria we 
share in common regarding the technology of the future. 
Generally speaking, the possibility of broadening an 
international exchange of information makes the IAEA 
an irreplaceable organization. 


It is important, for instance, that the General Director of 
the IAEA Hans Bliks has come to us in the beginning 
of July and has personally witnessed what the IPhPE is 
doing. He has seen that at the IPhPE there now cxists 
a genuine experimental base for verifying the safety of 
nuclear reactors in Russia. He has seen the plutonium 
plant, a unique one in the whole world. 


Orlov: So far there are not even enough check points in 
the IPhPE, you have discussed this. There follows the 
question: "While American or other Western assistance 
is still “on its way”, how high will the probability of 
nuclear thefts remain? 


Murogov: This problem is a very complex one. We 
have installed reliable sensors and counters. For in- 
stance, we found out about the Chernobyl accident when 
on the day after one of our associate was entering the 
Institute through the gate and suddenly cried out. We 
were told that on his way to work he was sitting in 
the streetcar next to woman whose clothes had become 
dirty while she was on the previous day leaving the 
Chernobyl danger zone. We immediately performed a 
spectroscopic examination of the dirt, to find that there 
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were indeed fission fragments and not a clean material. 
No one among us had last month been working with fis- 
sion fragments. Therefore, they must have come from 
somewhere. Although no relevant communications had 
been received, by noon we knew that a nuclear accident 
must have occurred somewhere. 


Orlov: So how are things with security? I have, of 
course, seen the automatic alarm system at the entrance, 
but the Institute covers a huge area... 


Murogov: Earlier the nuclear power industry enforced 
the disciplinary rule that if a worker in a nuclear facility 
was seen to behave not quite correctly, the director of a 
this facility may on a moment’s notice dismiss him for 
reasons of untrustworthiness. On the following day this 
worker would not be let into the plant. Nowadays, say, 
misguided young people led by an older person climb 
over our fence. They are apprehended and handed over 
to the militia. They are released and their behavior is 
classified as petty hooliganism. And these are people 
who have trespassed into the territory of a nuclear 
facility for obvious to us purposes! One thus cannot 
rely on the militia. What remedy is there left? Bring 
in dogs, dogs do not know the law. They will bite 
hooligans, then hooligans will cease climbing. 


At the gate they stop a person because he carries ... not 
plutonium, thank God, but something else. The matter 
is referred to the Criminal Court, where they decide that 
this has been not a theft but an attempied theft. “You 
stopped him and thus prevented the theft, didn’t you?” 
they tell us. The thief ends up a little scared. Considering 
this, in Podolsk such a case was handled competently: 
the thief was held under house arrest after they had 
given him nuclear material to take out through the gate 


We hosted Sergey Stepashin auring his visits as director 
of the FSB [Federal Security Service]. We showed him 
our security system including physical protection of 
nuclear material. He examined it carefully and later 
reported to the Duma [Parliament]: an excellent reliable 
system, he says, nothing can be taken out. After the 
hearings the Duma in response to such a glowing 
report decided that, since everything in their facility is 
excellent, there is no need to give them more money for 
improvement of safety. Following this logic, it would 
have been better had Stepashin reported a complete 
breakdown of security in our place. 


As a matter of fact, everything in our facility is good 
and reliable according to current standards. But we 
understand that these standards are 10 years old, we 
know their weak points and how to make the system 
really 100% operational. We know, for example, how 
many more units are needed for full security. Let us 
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negotiate. They agree and then at the MVD [Ministry 
of Internal Affairs] add: “Give us seven billion rubles 
for wages and we will ensure that you have security.” 
This money is needed to provide security officers with 
a livelihood. And so goes the tangle of problems all the 
lime. 


Four years ago it was decided that enterprises them- 
selves pay for their own security. Do you know what 
was the first thing the enterprises, all these state enter- 
prises, did? They built boxes. 


Orlov: They laid off security personnel? 


Murogov: Why, of course! Thank God we have not 
reached that stage. But some of the guards have, in fact, 
been replaced with grandmothers and grandfathers, and 
now we gradually dispense with their services. 


Orlov: What, also in nuclear faciliues? 


Murogov: No, of course. But then we possess huge 
amounts of valuable items not associated with nuclear 
materials. They too must be guarded. And on our 
premises there are also dual-application materials, the 
borderline is blurred. 


Orlov: What did anyone try to remove? 


Murogov: | will say that many have tried. We now 
have, and it is no secret, Our Own management of 
internal affairs with our own militia and highly qualified 
investigators. They bring to my attention all incidents 
and they do in a professional manner perform operations 
which involve detecuon of whole chains of devices 
installed from outside beyond the premises of our 
Institute. These are exactly people who climb over the 
fence, inspect the security system, and measure the 
response time. They search by groping ... 


Orlov: What for? 


Murogov: So as to know how much time the thieves 
have for removal. 


Orlov: Removal of what? 


Murogov: We have everything: gold, platinum, nickel. 
For instance, we are buying the same nickel for research 
work in physics. An experiment is finished, ume passes, 
one assumes that the experiment has been financed 
by the government, the materials provided for these 
purposes seem to have been consumed and should 
be written off. A sheet of nickel weighing hundred 
kilograms lies somewhere in a corner of the laboratory. 
It is supposed to be there, but it seems now to be 
missing. There are clever people who know that nickel 
is valuable material and they try to take it out. 


Orlov: And fissionable materials? 
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Murogov: | think that if there existed a real market for 
fissionable materials free of mandatory control, people 
would be found able to figure out how to steal them. 
It is doubtful that in Russia a market for fissionable 
materials really exists. And | know that the control 
is effective. | once received a telegram from London, 
from the Nuclear Congress: “They report a discovery of 
contraband plutonium originatiny from Obninsk. Here 
is its composition ..." We checked up on this and 
immediately sent a return telegram: “Plutonium of such 
a Composition was never in our possession. And all we 
had is still here. Sorry, that is a hoax." Next day we 
received another telegram from London: "Forgive us, 
this was indeed a hoax.” A good thing that we responded 
in time. Otherwise, rumors would be spreading that 
“again plutonium had been stolen in Russia." 


Orlov: How would you comment on the assertions of 
those specialisis who call ior shutting down nuclear 
facilities? 

Murogov: Yes: Chernobyl with its two million curies 
was terrible. But it would be even more terrible if no 
centers (and along with them no specialists) knowing 
how to keep the situation under control were left, if 
these here billions of curies were left [illegible], if the 
nuclear facility were shut down and abandoned. Our 
nuclear facilities are working. Once we have entered 
the tunnel, it would be foolish to stop on the tracks 
and wait for a train to crush us. The end of the 
tunnel is ahead and we must must move in that 
direction. The specialists do understand that Russia’s 
nuclear industry is the foundation of our future 


power system. 


It must be understood that nuclear power is a clean 
and reliable industry. Let us look at the facts. In the 
year 1993 about 70 people were traumatized, only 4 
of them by nuclear-related causes (for comparison: the 
other 44 by automobile accidents). At the same time, 
the coal mining industry lost 2-6 people per every 
million tons of extracted coal. In the year 1994 on the 
automobile highways over 9,000 persons were killed 
and over 50,000 persons were injured. Why don't we 
reflect on these figures? 


At a copper smelting plant in the Urals they are 
protesting against construction of a BN-800 MW fast- 
neutron reactor 40 km away from them ... They say 
that they are frightened. Please note that they are not 
frightened that their average life expectancy under the 
working conditions there is 45 years. They are not 
protesting against that. 


A radon detector was purchased by the Environmental 
Protection Service for the city of Kaluga. They found 
that the radon concentration in the basements of 17th 
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and 18th century granite buildings was extraordinarily 
high. When staying there continuously, one may acquire 
a radiation dose much larger than the maximum allow- 
able ones in a nuclear power environment. In the nuclear 
power industry absorption of such a dose is an extraor- 
dinary event, an emergency situation ..., yet people live 
in houses and scold the nuclear power industry while 
absorbing doses of radiation in no way related to it. 


Please understand that without radiation there would 
be no bisexual creatures on earth, there would be no 
human life. This is not just my thought, but indeed so 
obvious! Radiation on a large scale is harmful, but man 
has evolved in the presence of radiation and cannot 
live without a certain dose of it. To require that 
“completely saved" from radiation is to propose that 
he be isolated in a concrete bag. 


Finally: nuclear power is the only way to cease being 
a mere raw materials supply attendant, to cease 
digging up and giving away one’s natural resources. 
Particularly attractive for this are fast-neutron reactors, 
which simply do not require a new kind of fuel so that 
from old fuel we will produce more new fuel than will 
be burned. Not without good reason do the French call 
them Phoenixes. 


Another matter of concern regarding nuclear power 
is, in fact, the costly and complex way of all along 
properly preparing for production of cheap energy. This 
is normal. Choosing a cheap and simple way will lead 
to Chernobyl and thus would be criminal. 


Orlov: But even if we try for a moment to forget about 
Chernobyl, will you be denying that nuclear power also 
gives rise to obvious dangers such as, for example, 
radioactive contamination of the site? 


Murogov: The main negative effects are caused by 
nuclear tests and other military activity. During nuclear 
tests about thirty tons of plutonium fell down to the 
ground. One American satellite burning plutonium-238 
while flying over Africa adds about one fifth of the 
amount nuclear tests have deposited. And such satellites 
are now flying. Unlike the USSR, the Americans were 
designing their satellites to run exactly so on plutonium- 
238 and not on uranium-235. This why their satellites 
are more radiotoxic than ours by several orders of 
magnitude 


Orlov: We suspect that not only “environmentalists” 
but also the fuel and raw materials complex is opposing 
you. 


Murogov: Yes, a struggle is taking place between two 
monopolies and conventional power subdues nuclear 
power. If this continues, we—directors of nuclear power 
enterprises—will be pushing one another and snatching 
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away from one another a million while billions are 
bypassing us and spent on old conventional power, What 
do millions won in heavy battles mean to us? In the best 
case they will benefit scientists. For development of a 
nuclear power industry trillions are needed . 


Orlov:Prom where? 


Murogov: Take allocations from nuclear power plants. 
In the last year the Ministry of Fuel and Power System 
Management obtained from nuclear power plants 
allocations in the amount of 2.1 trillion rubles for 
development, but not one kopeck was given to the 
Ministry of Atomic Energy. A sum of 2.1 trillion 
rubles is enough for constructing one more unit in a 
nuclear electric power plant. It was a decision by the 
Government to construct BN-800 reactors, they have 
passed all examinations by experts. The Government 
needs to understand that old units are now beginning to 
fail and that there are no replacements available. Three 
nuclear electric power plants are thus running below 
capacity: the ones in Balakovo, Kalinin, and Rostov. 


Orlov: Are you asserting that electric energy produced 
in nuclear electric power plants is the cheapest? 


Murogov: Absolutely. The situation in Russia is now 
at the point that when fuel has already been delivered 
to many nuclear electric power plants, it needs not be 
supplemented. Therefore, the annual per unit production 
cost of electric energy in such a plant is sufficiently low. 
Let us pick any region such as, say, the Urals and we 
will see that producing one kilowatt of electricity with 
nuclear power costs less than producing it with coal. 


In the West, particularly in Western Europe, there is at 
this time no strong enough incentive for development of 
nuclear power. They know exactly that during the next 
15-20 years, at least, they will be buying Russian oil and 
natural gas. Russian oil and gas pipelines are feeding 
Europe: a cardiovascular system which originates in our 
country and keeps the West European organism alive. 


While in the West conventional power is civilized and 
meets environmental requirement, however, conven- 
tional power in Russia is downright barbaric. When the 
thermal electric power plants in Moscow began convert- 
ing from coal to gas, it was found that the air would be 
sort of clean if it were not for the concentration of nitro- 
gen oxides exceeding the maximum permissible by one 
order of magnitude and the health hazard, namely threat 
of cancer, created by these carcinogenic substances. But 
then Muscowites are born and breathe: all is clean and 
clear, nothing smells ... In Russia the old technology 
of conventional power and the most modern technol- 
ogy of nuclear power coexist so that here, at least, we 
are meeting global standards. One would expect that we 
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should go ahead and continue developing this modern 
nuclear technology. Bul no, we inhibiting its develop- 
ment and retain the obsolete one: the almost forty-fifty 
years old technology of conventional power. In this way 
we poison ourselves and give ourselves more malignant 
tumors. 


Plutonium Smuggling Misinterpreted 


957A1167A Moscow YADERNYY KONTROL: 
OBOZRENIYE PO PROBLEMAM ORUZHIYA 
MASSOVOGO UNICHTOZHENIYA V ROSSII 1 
NOVYKH NEZAVISIMYKH GOSUDARSTVAKH 
in Russian Aug 95 No 8, pp 15-17 


[Article by Anton Surikov, advisor, Defense Research 
Institute: “Nuclear Suitcase With a Triple Bottom"} 


[FBIS Translated Text} A meeting took place in Madrid 
in late May 1994 at which the participants discussed the 
matter of trade in arms from the former Soviet Union. 
The attention of those in attendance was drawn unex- 
pectedly to one gentleman speaking with a scarcely no- 
ticeable German accent. "I am not interested in military 
helicopters and osmium," he declared, "I want to get plu- 
tonium and only plutonium.” Most of those present had 
never spoken the word "plutonium." However, all noted 
that one Spaniard, who also had brought the German to 
the meeting with the arms dealers, introduced him as a 
"very wealthy man" and again and again led him to a 
discussion about this substance. After a couple of weeks 
another meeting with the mysterious German took place 
at the Novotel hotel in Madrid. He declared that he had 
to obtain samples of plutonium-239. The substance had 
to be delivered without fail to Germany: to Munich. By 
mid-June in the entire expanse from Madrid to Moscow 
there was talk that in Bavaria there was some wealthy 
buyer who was ready to pay any amount in order to get 
his hands on plutonium. In such a way the FRG Federal 
Intelligence Service (BND —Bundesnachrichtendienst) 
began the supersecret Operation Hades. 


The immediate players in the first act of Operation 
Hades were BND agents in Spain — Roberto and 
Rafael (otherwise known as Rafa). Roberto (his real 
name was Peter), playing the role of the “rich German,” 
supposedly was the owner of a small agricultural 
enterprise not far from Madrid. However, the principal 
occupation of this German, who long before had settled 
down in Spain, was espionage, combined with criminal 
activities. For a long time he had worked in the 
FRG Federal Office of Criminal Investigation (BKA 
— Bundeskriminalamt), assisting in keeping an eye 
on narcotics dealers. According to some information, 
Roberto-Peter did not so much work against narcotics 
dealers as sell some of them police information in which 
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they were interested. Be that as it may, the Criminal 
Investigations Department decided to dispense with his 
services and he was made available to the Madrid office 
of the BND and put on a salary of 5,000 marks a month 
plus a bonus for “successful work." 


With respect to Rafa, the ethnic Spaniard, he had earlier 
served in military intelligence and was introduced into 
the world of narcotics dealers, not performing much 
better than Roberto. As a result, he was transferred to the 
"active reserve” of the Spanish police. Then the BND 
recruited him in violation of the existing ban on enlisting 
agents of public safety of "friendly countries." In Rafa’s 
dossier, kept at the BND headquarters in Pullach, it 
was written that public revelation of the very fact of 
cooperation between him and the BND "could cause a 
scandal in German-Spanish relations.” 


The immediate boss of Roberto and Rafa in Madrid was 
Doctor Peter Fischer-Holdweg, formally holding the 
post of head of Political Section 2 in the FRG embassy 
in Spain. His secret service cover name in the BND was 
Ekkerlin. However in Spain, in the circles of narcotics 
dealers and those engaged in sale of contraband arms, he 
was better known by the nickname El Gordo — Tolstyy. 


According to available information, Tolstyy works in 
Department IIA of the BND, which is quartered in 
strictly secured building No 109 in Pullach in the 
outskirts of Munich, performing the intelligence duties 
remaining from Gedeer [not further identified] times and 
responsible for fighting the narcotics business and the 
laundering of dirty money. It is true that the successes of 
the department are extremely relative — during recent 
years Germany has been transformed into the principal 
transshipment base for narcotics in Europe. It is the 
opinion of some experts that such a flourishing of 
criminal dealers is attributable in large part to their solid 
links with a number of specialists in Department IIA. 


Another sphere of interest of these people is the sale of 
contraband weapons to Croatia. Here, according to some 
suppositions, a role of more than a little significance 
is played by the Munich Hypo Bank, located at the 
address Theatinerstrasse, | 1 — the sixth most important 
financial institution in the FRG. A person having definite 
relations to a number of operations of the Hypo Bank 
in Germany is an individual named Sedoy. Sedoy is 
regarded as one of the key figures in Operation Hades. 


However, the immediate players in Operation Hades 
came to be a Colombian, Justiniano Torres Benitez, 39 
years old, and a Spaniard Julio Oros Egia, 50 years old. 
They operated undercover. Torres was a semicriminal 
lower-level businessman. He dealt in fertilizers, cement, 
animal skins and sometimes also helicopters. Still earlier 
he had studied to be an oncologist in Krasnodar. Once 
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in Moscow Torres became acquainted with Oros. Soon 
they became business partners, One day Oros told the 
Colombian that according to information arriving from 
Spain, a person had appeared in Munich who was madly 
looking for plutonium. Then, according to the BND ver- 
sion, Torres went to see one Konstantin. The latter sup- 
posedly supplied him with over 3 grams of plutonium- 
239, On instructions from Oros, the two companions 
left by train from Moscow for Munich. The plutonium, 
according to this same information, was concealed in 
a railroad car crevice and successfully made its way 
through all boundary inspections. According to another 
version, our heroes got no plutonium at all in Russia. 
The person calling himself Konstantin had palmed off 
an entirely harmless powder. All this had been orga- 
nized by someone by the nickname Gansik, a former 
Shtasi specialist. It is interesting that the name Gansik, 
in contrast to Rafa, Roberto and Tolstyy, has yet to hit 
the German press. Now Gansik passes himself off as a 
representative of several German companies doing busi- 
ness with Russia and frequently visits Moscow, where, 
so they say, he has attracted the closest attention of one 
of the Russian special services suspecting him of work 
for the BND. It is true that it has been impossible to pin 
anything criminal on Gansik. 


In Munich the Spaniard and Colombian occupied room 
705 of the Altano Hotel on Arnulfstrasse, 12 and began 
to await the “plutonium” buyer. Agent Rafa, being in 
Madrid and knowing in advance about the arrival of 
the plutonium sample, let Tolstyy know about this. The 
latter conveyed this information to Rudolph Werner, 
in charge of Operation Hades, and to Jurgen Merker, 
his boss, head of the department. They suddenly had 
doubts as to the feasibility of carrying out the operation. 
However, Tolstyy insisted and demanded that Rafa be 
paid a substantial reward. Equally insistent was Gansik, 
arriving in Pullach from Moscow immediately after 
Torres had taken off. Everything was decided by the 
intervention of Sedoy, who ordered that the operation 
be continued. 


On Friday 22 July Rafa arrived in Munich, accompanied 
by his spouse. He was to play the role of an intermediary 
between the suppliers and “buyers” from the BND. 
At 2000 hours at the Excelsior Hotel he met with 
Torres and Oros. In Rafa’s pocket was a miniaturized 
tape recorder and the conversation was recorded. Rafa 
promised that three days later the buyer “himself would 
come to a new meeting together with him. He in 
fact was Walter Beden, a specialist of the Bavarian 
Criminal Investigations Department. He brought with 
him an interpreter named Adrian, a specialist of BND 
Department IIA. Prior to the meeting both had been 
coached a little in nuclear matters and they conducted 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 











22 ENGINEERING AND EQUIPMENT 


themselves with the highest degree of assurance in 
dealing with the sellers, who knew little of plutonium. 
The entire conversation was again recorded on tape. 
Then appeared a file with the transcribed recordings and 
labeled "Audio Monitoring Operation." 


During the meeting Torres proposed to Beden that he 
purchase from him up to four kilograms of plutonium, 
which according to him were in Russia. Beden declared 
that he needed only plutonium-239. Then he took a 
sample of the substance and carried it with him to the 
laboratory in the Radiochemistry Institute in Garching, 
where it was ascertained that the matter was weapons- 
grade plutonium-239 with a degree of enrichment 87.7 
percent. It is true that it is not clear precisely which 
sample was subjected to analysis: that which was 
handed over to Beden by the Colombian, or another, 
palmed off at the last moment by BND specialists. 


The next day, at 1519 hours, the sellers and the "buyers" 
again met, this time at the Kempenski Hotel. Now 
Torres was talking about 11 kilograms of plutonium 
and Oros added that he had phoned Russia and had 
received agreement to this. However, they demanded a 
guarantee of payment, and in cash. It was even proposed 
that Beden travel to Moscow with the money and pick 
up the plutonium himself. However, he declined. That 
very evening he handed over to Torres and Oros two 
envelopes with 7,000 marks for “current expenses." 
Then Beden showed them a curious bank letter. "Dear 
Mr. Beden,” it stated therein, “Taking into account the 
size of your wealth and your excellent reputation we 
are ready and able to give you 276 million dollars to 
pay for business operations.” This letter was signed by 
the Hypo Bank. The bank representatives were later 
forced to acknowledge that its delivery was a “secret 
operation.” Only one highly trusted person in the bank 
directorate knew about it. 


Having convinced himself that the client could pay, Tor- 
res headed off for Moscew to get the plutonium. Oros 
remained in Munich. From there he sent the Colombian 
a fax: “Money in cash. I was at the bank yesterday." Op- 
eration Hades had approached its culmination. Accord- 
ing to one of the versions, Gansik’s people in Moscow, 
posing as sellers of plutonium, had already prepared and 
handed over to the Colombian a small black suitcase of 
the "Delsey" brand in a metal sheathing containing pow- 
der purporting to be nuclear matter. An absolutely iden- 
tical suitcase, but in this case containing 363.4 grams 
of real plutonium, evidently produced in the German 
Wachersdorf plant. and 201 grams of lithium-6, was 
prepared in Muni. so that at the necessary moment 
the Torres suitcase could be ciandestinely replaced in 
the baggage delivery room at the Franz Josef Strauss 
airport. In this connection the apenness of Rafa is inter- 
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esting. When one of the DND specialists, not thoroughly 
familiar with details of Operation Hades, asked in alarm 
if it was not dangerous to transport plutonium by air, 
Rafa in an untroubled way stated: “That doesn't bother 
me.” In actuality it would have bothered him if the plu- 
tonium was on the aircraft and should not be. 


Torres also was informed that on the flight it would 
be accompanied by “one Russian, who will receive 
the money.” The latier did not fail to report this to 
Oros, which naturally was recorded by the German 
surveillance service. In order to be convincing the 
Bavarian Minister Thomas Hoppel sent an invitation 
to Viktor Sidorenko, RF Deputy Minister for Atomic 
Energy, to visit Munich “for completing work on a 
Safety analysis of Russian nuclear power plants.” And 
in such a way that Sidorenko would fly on the same 
Lufthansa airline flight No 3369 as Torres. Later the 
German press reported that Sidorenko was the very 
same Russian about whom Torres had spoken to Oros. 


The final act of the spectacle was played out in the 
Munich airport on 10 August 1994. It appeared that 
all the German special services were there in order to 
arrest Torres, who was not expecting such a reception. 
The operation for his detention was carried off like 
by clockwork immediately after he had picked up, 
sO it seemed to him, his baggage, which, however, 
the solicitous hands of BND operatives had already 
succeeded in switching. Soon they also arrested Oros, 
and also some Basque by the name of Benguyechev. 


Three days after the arrests, presumably through the ef- 
fort of secret service operatives and Schmidthauer, a 
leakage of information to the press occurred. The ef- 
fect exceeded all expectations. The newspaper BILD 
AM SONTAG sounded the alarm: "The contraband plu- 
tonium imported into the FRG suffices for poisoning 
all the drinking water.” The journal SPIEGEL devoted 
a lead article to this event. Then the “heavy artillery" 
was brought into play — the federal chancellor Helmut 
Kohl himself. In his message to the Russian president 
he asked that all measures be taken so that “the un- 
controlled movement of fissionable materials through- 
out the world be disallowed.” Bernd Schmidthauer was 
routinely sent to Moscow for negotiations with Sergey 
Stepashin, then-time FSK director, about cooperation in 
the sphere of contending with nuclear contraband. On 
22 August he signed with Stepashin a memorandum 
on cooperation between the special services of Rus- 
sia and Germany. Later, in justifying Operation Hades, 
Schmidthbauer stated that this happening brought about 
"political success, because it helped in coming to terms 
with the Russians on cooperation.” 
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However, other voices were heard in Russia. "In Russia 
at the present time there are no stable criminal group- 
ings specializing in the looting and resale of nuclear 
materials," declared Lt. General Aleksey Pushkarenko, 
deputy chief of the FSB for Ensuring Security for Strate- 
gic Objects. He stated that during the last four years 
the FSB has uncovered 24 cases of looting and ille- 
gal trade in nuclear materials. However, these materials 
were unsuitable for the production of nuclear weapons. 
Pushkarenko feels that the system for guarding military 
and nuclear objects used in developing nuclear weapons 
is very effective. Because of this in the FSB it is feit that 
Operation Hades is the clearest example of so-called 
intrusive intervention of the West, representing a real 
threat to Our national security, an attempt to accuse Rus- 
sia that it had in fact lost control over i's nuclear branch 
and had become a source of contraband nuclear materi- 
als entering the world black market. 


According to Pushkarenko, Germany well knows the 
estimates of the IAEA, according to which 95 percent 
of the reports on leaks of nuclear materials from Russia 
are untrue. In the remaining cases there is leakage 
only of energetic nuclear materials not suited for the 
development of nuclear weapons. Energetic materials 
can be acquired absolutely legally from the Ministry of 
Atomic Energy. In reality, no black market in nuclear 
materials exists. Not one case of deliveries of weapons- 
grade plutonium from Russia has been recorded. With 
respect to the so-called nuclear materials black market 
in Germany, this myth was dreamed up by the German 
press, not without the help of the special services. 
This, in particular, also is indicated by the scandal 
in the FRG around Operation Hades, the purpose of 
which, as can now be seen, was the artificial creation 
of a system of arguments for intervention into Russian 
affairs and putting the nuclear program and facilities 
under international control under the pretext that in 
Russia, supposedly, there are no reliable means for 
control of the nuclear materials obtained from the 
dismantling of nuclear charges. A parallel objective, as 
is already evident, is the discrediting of Russia as a 
partner in the field of the peaceful use of the atom. The 
“moral” of the scandals is: why deal with Russia, which 
cannot ensure the security of nuclear materials, when it 
is possible to purchase these same materials and nuclear 
power plants in any other country. 


The cooperation with the German special services, 
which was agreed upon by Stepashin and Schmidtbauer, 
in actuality did not take place. It is important that 
the German side refused to turn over the confiscated 
plutonium for analysis by Russia. The position of the 
Ministry of Atomic Energy was plain as day: the 
material was not Russian. The samples will scarcely 
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come to Russia because then the truth about the origin 
of the materials would become public. The refusal 
of the Germans has finally raised a wall of distrust 
between the special services of the two countries. 
To an inquiry of the Bavarian Criminal Investigations 
Department as to what individuals and firms go with the 
telephone numbers which Torres called from Germany 
the response from Moscow was in actuality a reply in 
form only. 


In Germany, meanwhile, Peter Shtruk, business man- 
ager of the Social Democrat parliamentary fraction, 
expressed the suspicion that the caper with the con- 
traband plutonium was planned by the BND. After 
him Rudolph Scharping, chairman of the Social Demo- 
crat Party, spoke out about possible stage management. 
“These are absurd, monstrous accusations advanced in 
the heat of controversy,” sluffed off Schmidthbauer A 
scandal also broke out in Madrid. Rafa, with the support 
of Tolstyy, demanded 300,000 marks from the BND “for 
work." Tolstyy declared: "Since the elections have been 
held in Bavaria, nothing hinders us from finishing up 
with the Operation Hades business. After long procras- 
tinations the BND paid Rafa 100,000 marks. However, 
there is another 200,000 which the government of the 
federal state of Bavaria has agreed to lay out only after 
the end of the juridical process. At the same time the 
fuss about the money has bewildered the Munich procu- 
rator. The procurator required the presence of Rafa in 
court, threatening that otherwise he would be declared 
in contempt. And Rafa appeared, true, accompanied by 
a BND representative. All this received wide publicity. 


However, the real scandal broke out early in 1995 after 
a series of publications in the German press, initiated by 
the well-known and experienced journalisi Mark Hibbs 
of NUCLEONICS WEEK. On the eve of the court, 
opening in May, investigation of the circumstances 
of what had taken place also was taken up by a 
Bundestag commission for monitoring the activity of 
the special services. Unpleasant questions were asked 
of Schmidtbauer, who was on the brink of retirement. 


Judging from everything, Operation Hades has a double 
and even a triple bottom. For a wide public audience 
Hades was an operation for the purpose of detecung the 
sources of leaks of nuclear materials from Russia. For 
a narrower circle, evidently including Chancellor Kohl, 
this was a provocative caper for the purpose of discred- 
iting Russia in the eyes of the world community for the 
purpose of working up arguments for establishing 1n- 
ternational control over its nuclear complex and under- 
mining its position in the nuclear technologies market. 
And, finally, it also is impossible to preclude a “third 
bottom": an operation far-sightedly devised for the pur- 
pose of getting rid of Helmut Kohl. In this version only 
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one question remains unanswered: who betrayed Oper- 
ation Hades and the secret agents of the BND to the 
German press? Some have suggested that the person 
was someone called Brusseler, the name by which the 
German politician and NATO official Karsten Voight 
passes in certain circles. However, for the time being 
we do not have proof of this version. 


This article represents the personal points of view of the 
author and cannot be regarded as the views of the editors 
of the journal YADERNYY KONTROL. The editorial 
board has no way to check the information conveyed by 
the author, other than for that which has already been 
published in the Russian and German press. 
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Monoclonal Antibodies ICO-90 and ICO-114 to 
Antigen CD3 of Mature Lymphocytes 


957A047! Moscow VESTNIK 
ONKOLOGICHESKOGO NAUCHNOGO TSENTRA 
AMN ROSSII in Russian No 4, Oct-Dec 94 pp 6-9 


[Article by A. Yu. Baryshnikov, T.N. Zabotima, E. 
Dostoi, M. Shmid and L. Boumsell; Scientific Research 
Insti tute of Oncology, Moscow] UDC 616.155.02- 
007. 12-07:616.155.96-097 -078.73 (manuscript received 
14 Apr 92)} 


{FBIS Abstract] Production and characteristics of mon- 
oclonal antibodies (MKA) to antigen CD3. were de- 
scribed and duscussed. Ascitic fluid of mouse-carriers 
of hybridomas in a 1:1000 dilution was used as a 
source of MKA. F(ab'-fragments, obtained from com- 
mercial FITC-labelled rabbit serum against white mice 
immunoglobulins was used as a second antibody in set- 
ling up an indirect immunofluorescence r eaction, pre- 
viously absorbed by human leukocytes to remove non- 
specific binding. MKA ICO-90 and ICO-114 reacted 
with lymphocytes and thymocytes and some T-cell lines 
of cells but did not bind to other blood cells and cell 
lines. MKA reacted with the same populations as other 
other anti-CD3 MKA. MKA ICO-90 and ICO-114 in- 
teracted with the same molecule on the surface of lym- 
phocytes as other anuCD3 MKAs. Antigen CD3 disap- 
peared from the cell membranes after contact with the 
MKA. MKA i mmunoprecipitated antigens with molec- 
ular weight 25,000 D, which corresponds to antigen 
G. Both MKAs revealed new epitopes of antigen CD3, 
since they did not block binding to cells of other MKA 
to antigen CD3. Figures 3; references 8: 1 Russian; 7 
Western. 


Heavy Metal Concentrations in Mytilus in Amur 
Bay 

9S7AOS3ISA Yekaterinburg EKOLOGIYA in Russian 
No 4, Jul-Aug 94 pp 80-88 


[Article by V. M. Shulkin, Ye. N. Chernova; UDC 
577.47:170.49 (manuscript received 13 May 91)] 


([FBIS Abstract] The spatial and temporal variability of 
concentrations of Fe, Mn, Zn, Cu, Pb, Cd, and Ni is 
studied in the soft tissues of Crenomytilus grayanus and 
Modiolus difficilus in Amur Bay. This bay is subjected 
to significant pollution and anthropogenic stress. The 
metal content of soft tissues is dependent on the 
concentration of metal in the environment, the volume 
of water filtered by the mollusks, and their physiological 
State. Metal accumulation was observed from May to 
October, the period of greatest runoff from the land. 
Seasonal variability is found to be greater in silted and 
polluted regions. However, in the regions of maximum 
pollution, an increase in suspended organic material 
near drainage points leads to decreased filtration and a 
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decrease in metal concentrations in the mollusks, despite 
the increased metal content of the environment. Levels 
of Fe, Mn, Zn were relatively constant from May to 
August, increasing in October. The Cu concentration 
also increased in October. This is after the summer- 
autumn typhoons, which may be a factor. The presence 
of Pb in soft tissues has been linked with contamination 
of bottom sediments. There were no distinct seasonal 
changes in the concentrations of Cd and Ni; however, it 
is noted that further study is needed in the case of Cd. 
Figures 2; tables 2; references 14: 8 Russian, 6 Western. 


Disturbances in Respiration and Blood Circulation 
During Experimental Poisoning With a Pesticide 
From the Group of Organophosphorous 
Compounds 


9S7AOSSOA Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Vol 117, No 5, May 94 pp 470-475 


[Article by I.A. Tarakanov, Ya.K. Kurambayev, A.A. 
Khusinov, and V.A. Safonov: “Disturbances in Respira- 
tion and Blood Circulation During Experimental Poison- 
ing With a Pesticide From the Group of Organophos- 
phorous Compounds"; Laboratory of Pathophysiology 
of Respiration of the Scientific Research Institute of 
General Pathology and Pathophysiology of the Russian 
Academy of Medical Sciences, Moscow; presented by 
I.P. Ashmarin, academician of the Russian Academy of 
Medical Sciences (received 1 Oct 93)] 


[FBIS Translated Text] The growing application of 
chemical agents in agriculture, use of toxic chemicals 
in daily life, and appearance of toxomania raise for 
practical medicine problems of a prompt diagnosis, ef- 
fective treatment, and prevention of possible complica- 
tions in people suffering from acute and chronic poison- 
ing. Among toxic chemicals, owing to their high tox- 
icity and chemical stability, pesticides from the group 
of organophosphorous compounds are of great impor- 
tance. Accumulating in soil, water, and food products, 
they create the prerequisites for the population's im- 
perceptible chronic poisoning and, in case of their un- 
controlled mass application, for acute poisoning, which 
often leads to unpredictable complications and serious 
sequelae. Thus, in particular, information was received 
on a relationship between the intensity of pesticide use 
in agricultural regions and the spread of diseases of the 
system of respiratory organs among the local population 
(1, 2, 5, 7). 


The task of this research included a comprehensive 
study of the activity of respiratory, cardiovascular, and 
blood-carrying systems in anesthetized cats, which were 
subjected to an acute effect of the preparation Anthio 
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(formathion, Sandoz) from the group of organophos- 
phorous compounds, which is a systemic insecticide and 
acaricide and is widely used in agriculture for plant pro- 
lection against pests. 


Research Method 


Experiments were conducted on mongrel cats of both 
sexes, weighing from 1.75 to 3.6 kg, which were anes- 
thetized with nembutal (40 mg/kg intraperitoneally). An 
emulsion of the formathion preparation was adminis- 
tered through a probe into the stomach in a dose of 
20% of LD, The total volume of administration (to- 
gether with lavage) did not exceed 5 or 6 ml. The details 
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of the animal's preparation and the method of measure- 
ment of vital activity parameters were described earlier 
(9, 10). In this work the length of life, the pulmonary 
coefficient, and the dry lung residue (as in [9]) were also 
evaluated and measurements were taken of the concen- 
tration of hemoglobin (according to Sahli) and of the 
hematocrit index by means of the Adams-Readacrit mi- 
crocentrifuge ("Clay Adams", United States). The shift 
in the effect of the vegetative nervous system on cardiac 
activity was determined according to the vegetative in- 
dex Kerdo [transliterated] (VIK) = (1 diastolic pressure/ 
heart rate) x 100 [6]. The data obtained were processed 
Statistically by means of the Student t-test. 














a 
(7) AHTHO 





~ 
(8) Byers mocze seczeran AHTHO, samme 





Figure 1. Effect of Anthio on Hemodynamics and Ventilation of Lungs of an Anesthetized Cat 


Key: —1. Heart rate, min —2. Average arterial pressure in greater circle, mmHg —3. Minute respiratory volume, 
mi/min —4. Respiration rate —S. Intra-esophageal pressure, mmHg —6. Breathing volume, ml/min —7. Anthio 


—8. Time after the administration of Anthio, min 


Research Results 


First of all, it is necessz7y to point out that, although we 
used a moderate dose of Anthio, all cats died, on the 
average, 183+/-17 min after the administration of this 
preparation. One can think that animals under anesthesia 
are more sensitive to the effect of Anthio owing to the 


decrease in compensatory-adaptive capabilities and can 
be used as a convenient model for the study of reactions 
of a weakened organism. A conclusion on the organism- 
weakening effect of anesthesia can also be drawn on 
the basis of the fact that a similar administration of An- 
thio to cats without anesthesia does not always lead to 
a lethal outcome and after administration most animals 
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live, aS a Minimum, several days more (unpublished ob- 
servations). A postmortem examination of experimental 
animals also showed that the values of the pulmonary 
coefficient and of the dry lung residue (6.03+/-0.38 g/ 
kg and 23.7+/-0.4% respectively) were close to normal 
values (6.30+/-0.54 and 24.6+/-1.5 respectively), but the 


lungs themselves had an uneven fine-mosaic staining 
and whitish spots alternated with lilac- and rose-colored 
ones, which attests to disturbances in the microcircula- 
tion of the lungs and is in keeping with the data on 
disturbances in the pulmonary blood flow under the ef- 
fect of organophosphorous compounds [8]. 





4411} 























(6) Brest nocte secseums AHTHU. sas 





Figure 2. Effect of Anthio on the Electromyogram of the Diaphragm and on the Hemodynamics and 
Ventilation of Lungs of Anesthetized Cats 


Key: —1. Heart rate, min —2. Arterial pressure, mmHg —3. Minute respiratory volume, ml/min —4. 
Pneumotachogram —S. Intra-esophageal pressure, mmHg —6. Electromyogram of the diaphragm; time marks (in 
min) —7. Anthio —8. Time after the administration of Anthio, min 


As can be seen from Table | and in figures 1 and 
2, after the administration of Anthio, on the whole, 
respiration changes little: The respiration rate is stably 
maintained at a level close to the initial one. However, 
the minute respiratory volume shows a tendency toward 
an increase owing to corresponding changes in the depth 
of respiration, which, however, become reliable only 
three hours after the beginning of the preparation’s 
effect. In our experiments the maximum exhalation rate 
also hardly changed. However, the maximum inhalation 
rate increased twofold and more as from the first hour 
after the administration of Anthio. The increase in the 


maximum inhalation rate, essentially, remained during 
the entire period of the preparation’s effect and only 
after three hours did a reverse development of the index 
begin, lasting right up to the animal's death. Under 
these conditions a similar dynamics and manifestation 
of changes were observed during the registration of the 
amplitude of intra-esophageal pressure, which was the 
reflection of the integrative activity of the respiratory 
musculature: The increase in intra-esophageal pressure 
occurred owing to the intensification of the inspiratory 
part of the respiratory cycle (figures | and 2). 
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Table 1. Indices of External Respiration in Anesthetized Cats After the Administration of Anthio (M+/-m; n=13) 


























Time, min 
Index 0 »w 60 nw 120 150 180 210 
Minute 7734/-95 836+/-118 857+/-147 7147+/-93 1020+/-217 912+/-164 1110+/-302 7754/-118 
respiratory 
volume, mi/ 
mn 
Respiration 27.0+/-2.1 26.3+/-2.0 27.5 +/-2.7 28.4+/-3.2 28.4+/-3.2 28.34/-3.5 28.6+/-3.9 25.3+4/-5.6 
rate, cycles/ 
min 
Breathing 23.8+/-1.6 27.0+/-2.1 27.2+/-2.6 27.5+/-2.6 28.9+/-2.8 30.4+/-3.6 33.8+/-4.2* 32.7+/-8.8 
volume, mi 
Maximum 4.4+/-0.5 6.3+/-0.8 8.34/-1.1* 8.4+/-0.7* 10.2+/-1.2* 9.34/-1.7* 8.6+/-1.7* 8.34/-2.3 
inhalation 
rate, V/min 
Maximum 4.74/-0.5 4.3+4/-0.4 4.9+/-0.4 4.5+/-0.4 5.34/-1.0 4.4+/-0.4 5.6+4/-1.0 §.8+/-0.9 
exhalation 
rate, /min 
Amplitude 6.2+4/-0.5 7.84/-1.5 11.8+/-2.4* 12.94/-1.7* 12.14/-1.1° 12.5+/-2.0* 11.8+/-0.3* 
of intra- 
esophageal 
pressure, 
mmHg 





























Remark. Here and in tables 2 and 3 an asterisk means confidence (p 0.05) of differences. 





Spasmodic ejections upward in the direction of an in- 
crease in pressure, which require an additional expla- 
nation, are visible on the curve of the intra-esophageal 
pressure represented in figures | and 2. In our opinion, 
such impulses, which appear immediately after the ad- 
ministration of Anthio, occur as a result of an increase 
in pressure in the lower part of the esophagus and stom- 
ach and, after 2 to 2.5 hours, as the reflection of emetic 
movements appearing at the stage of decompensation 
owing to the developing intoxication of the body as a 
result of the preparation’s action. 


Changes in the indices of the pneumotachogram and of 
intra-esophageal pressure after the administration of An- 
thio are manifested during an analysis of the dynamics 
of the electrical activity of respiratory muscles (Figure 
3). It is characteristic that the electromyogram-activity 
of chest and abdomen muscles (especially expiratory 
muscles) weakens as from the 30th minute after the be- 
ginning of the preparation’s effect, which applies both 


to the phase (respiratory) and to the postural-tonic ac- 
tivity of these muscles. The weakening of the activity of 
pectoral and abdominal muscles is compensated by the 
intensified activity of the diaphragm, which under these 
conditions assumes the provision of an ever greater part 
of the breathing volume. Thus, the increase in devia- 
tions in the inspiratory part of curves of the pneumota- 
chogram and intra-esophageal pressure is due to the in- 
tensified activity of the diaphragm, which is maintained 
until the onset of the state of decompensation. 


The fact that the marked changes in the amplitude of 
pressure in the esophagus (thoracic cavity) after the 
administration of Anthio do not lead to corresponding 
changes in the breathing volume is noteworthy. This 
can be explained by the increase in the resistance to 
the air flow in lower respiratory tracts as a result of 
the development of bronchospasm and (or) the swelling 
of the mucous trachea and bronchi, which we usually 
observe during the autopsy of animals after their death. 
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Figure 3. Changes in Electrical Activity of Respiratory Muscles After the Administration of Anthio 
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Diaphragm —2 
—4. Oblique abdominal muscle 
120 min, Anthio —10 


Key: —1 
intercostal space) — 
—¥%. 90 min, Anthio —9 


Indices of system hemodynamics after the administra- 
tion of Antho change more significantly than respira- 
With the exception of the ampi- 
tude of pulse pressure, (which remains unchanged dur- 
ing the entire experiment), all the remaining indices de- 


tory indices (Table 2) 


viate significantly. Arterial pressure drops most signif 
A antly 


Intercostal muscle (fifth-sixth intercostal space) —}3 


180 rnin, 


(as from the 60th minute after the administration 


Intercostal muscle (ninth-tenth 
Intual acuvity —6. 30 min. Anthio 7. 60 min. Anthi 
Anthio 11. Intensification l2. 1s 


of the preparation), which is accompanied by a decrease 
in the hearst rate, which occurs with a certain lag as com- 
pared with the drop in arterial pressure. These indices, 
which point to an inhibiuon of the acuity of the car- 
diovascular system, agree with the probable effect of 
Anthio on its cholinoreceptors. In this connection, how 
ever, of interest 1s the increase in VIK. which suggests 
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the idea of an intensified effect on cardiac activity of 
the sympathetic section of the vegetative nervous sys- 
tem, which, obviously, is aimed at compensating for the 
intensification of cholinergic effects. In fact, in some 
experiments an increase in the heart rate was observed. 
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Apparently, it is brought about by the intensification of 
sympathetic effects (Figure 2). Thus, the total effect is 
determined by the balance of the long central and pe- 
ripheral cholinergic effect of Anthio and of the central 
compensating activation of the sympathetic system. 





Table 2. Indices of Circulation in Anesthetized Cats After the Administration of Anthio (M+/-m; n=13) 


























Time, min 

Index 0 at 60 90 120 150 180 210 240 
Heart rate 237+/-7 233+/-9 232+/-9 218+/-9 209+/-9* 215+4/-13 200+/-12% | 183+4/-15* 1434/-38* 
cycles/min 
Arteria! 126+/-6 115+/-5 106+/-6* 88+/-6* 74+/-8* 79+/-8 65.0+/-12° 48+/-5* 30+/-5 
pressure, 
mmHg 
Systolic 152+/-5 141+/-6 132+/-7* 110+/-8* 107+/-13* 104+/-11* 90+/-12* 78+/-18* 68+/-10* 
arterial 
pressure, 
mmHg 
Diastolic 1114/-5 994/-5 91+/-7* 69+/-6* 62+/-9* 62+/-8* 434/-12* 39+/-10* 25+/-5* 
arterial 
pressure, 
mmHg 
Pulse 41+/-2 41+/-1 41+/-2 41+/-2.5 39+/-4 41+/-5 47+4/-3 394/-5 434/-7.5 
arternal 
pressure, 
mmHg 
VIK 53.14/-1.8 | 57.44/-1.6 | 60.7+/-2.5* 68.4+/ 72.14/-3.9% | 76.0+/-2.0* 82.4+/ 85.44/-1.3° 

-2.4* -2.6* 
































Such shifts in the tonus of the vegetative nervous 
system, along with the histotoxic effect of Anthio 
and the resulting tissue hypoxia, can also explain the 
increase in the hematocrit index and, consequently, 
the increase in the concentration of hemoglobin in 
the blood (Table 3), which occurs during the period 
of development of compensatory reactions. Therefore, 
although the values of saturation of hemoglobin with 
oxygen and of the tension of oxygen in arterial biood 
after the administration of Anthio remain at a level 
close to the initial one, the content of oxygen in 
the blood increases (for certain, only one hour after 
the administration of the preparation). The increase 
in the hematocrit index under these conditions has a 
double effect: On the one hand, it increases the oxygen 
capacity of the blood, which is favorable in hypoxic 
states of the organism, and, on the other, it increases 
the viscosity of the blood, hampering its movement 


through microvessels. The value $.O, is maintained at 
a constant level against the background of changes in 
pH, and P.CO,, which affect in different directions the 
capacity of hemoglobin to add oxygen: The tension of 
carbon dioxide in the arterial blood decreases right up to 
the appearance of decompensatory disturbances in the 
organism (which increases the affinity of hemoglobin 
to oxygen) and the reaction of the arterial blood 
shifts toward acidosis, which is of a metabolic nature 
(decreases the affinity). The developing hypocapnia, 
which is the response of the respiratory system to 
the formation of acidosis, is due to the intensification 
of breathing after the administrauon of Anthio. In 
value acidosis is decompensated (the reaction shift is 
approximately to pH 7) and is accompanied by an acute 
deficit of buffer bases of the blood: up to -25.4+/- 
0.3 mM four hours after the administration of Anthio 
(Table 3). 
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Table 3. Indices of the State of the Blood in Anesthetized Cats After the Administration of Anthio (M+/-m; n=13) 
Time, min 
index 0 w 60 90 120 150 180 210 240 
Hematocrit | 42.6+/-1.1 | 45.5+4/-1.2 | 48.14/-1.7% |  48.3+/ 48.2+/-2.5 | $0.0+/-3.2% | 46.5+/-1.8 | 47.74/-3.2 | 48.34/-4.7 
index, % -2.0° 
Hemoglo- | 14.3+/-0.4 | 15.1+/-0.4 | 16.0+/-0.6* 16.1+/ 16.1+/-0.8 | 16.74/-1.1 | 15.$+4/-0.6 | 15.96/-1.1 | 16.14/-1.5 
bin -0.7° 
concentra- 
tion, g % 
pH, 7.29+/-0.02 | 7.25¢/ | 7.234/-0.03 | —_7.194/ 7.15¢/ 7.15+/ 7.14+/ 7.06+/ 7.02+/ 
-0.02 -0.03* -0.04* -0.05* -0.06* -0.08* -0.04* 
P.CO,, 29.4+/-1.2 26.14/ | 25.14/-1.1% | 23.64/ = | 22.74/-1.4° 22.1+/ 24.7+/-4.2 | 26.5+/-6.0 
mmHg -0.8* -1.5¢ -1.5°21.44/ 
-1.5° 
P.CO,, 86.2+/-2.3 | 87.14/-3.5 | 88.0+/-3.0 | 88.4+/-3.0 | 90.8+/-2.9 | 89.84/-3.3/ | 92.5+4/-4.8 | 87.0+/-6.1 | 81.84/-9.5 
$,0,, % 94.7+/-0.4 | 93.9+4/-0.8 | 93.5+4/-0.9 | 92.5+/-1.6 | 93.0+/-0.8 | 92.8+/-0.8 | 93.14/-1.3 | 90.0+/-4.8 | 85.74/-5.1 
Content of | 8.5+/-0.2 | 8.94/-0.2 | 9.4+/-0.3 | 9.34/-04 | 9.44/-05 | 9.84/-06 | 9.24/-0.3 | 9.44/-06 | 8.74/-1.0 
oxygen, 
mM 
Shift of -11.54/-0.9 | -14.94/ -16.5+4/ -18.8+/ -20.6+/ -21.0+/ -21.2+/ -23.94/ -25.4+/ 
buffer -0.9° -1.1° -1.1e -1.4* -2.2° -2.4° -21° -0.3° 
bases, mM 
In our opinion, the development of acidosis as aresult 3. ZZ. Géizatullina, AN. Gagelgans, RS. 


of the effect of Anthio is the result of a disturbance in 
tissue respiration connected with a disturbance in the 
function and (or) structure of mitochondria, which is 
confirmed by data in the literature (3, 4, 11]. This in- 
formation can explain the death of animals anesthetized 
with pentobarbital during the administration of an An- 
thio dose equal to 20% of LD,, to them, since it is 
known that barbiturates and organophosphorous com- 
pounds synergetically depress the activity of mitochon- 
dria [4]. 


Thus, complex pathogenetic therapy of those suffering 
from the application of organ orous es 
along with the commonly cholinolytics reacti- 
vators of cholinesterase, should include measures aimed 
at increasing the stability of the activity and structure 
of mitochondria. 
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The State of Occupational Morbidity in the Russian 
Federation in 1993 

957A0659A Moscow MEDITSINA TRUDA I 
PROMYSHLENNAYA EKOLOGIYA in Russian 

Dec 94 No 12, pp 33-34 


[Article by L.G. Podunova, S.A. Stepanov, I. V. Gerasi- 
mova, and N.A. Belyakova, Russian Republic Analytic- 
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Information Center of the Russian Federation State 
Committee for Sanitary and Epidemiological Oversight] 


[FBIS Translated Text) In 1993 the level of occupational 
morbidity in the Russian Federation, as compared with 
1992, had a negligible tendency toward a decline, 
comprising 1.85 per 10,000 workers as compared with 
1.88 in 1992 (Table 1). 


In the structure of occupational diseases occupational 
diseases proper predominated (95.2 percent), including 
chronic diseases, 93.1 percent. Acute occupational poi- 
sonings comprised 2.6 percent and acute occupational 
diseases, 2.2 percent (Table 2). 





Table 1. Indicators of Occupational Morbidity in 1988-1993 (per 10,000 Workers) 























Years Occupational Potsonin gs Occupational Diseases Occupational Diseases 
( Poisonings ) 
1988 0.10 0.95 1.05 
1989 0.11 1.25 1.36 
1990 0.12 1.84 1.96 
1991 0.11 1.97 2.08 
1992 0.09 1.79 1.88 
1993 0.09 1.77 * 85 














Remark: Statistical indicators are calculated for the number of workers received in the Russian Federation State Commutiece for Statistics 
(lette: of the Russian Federation State Committee for Sanitary and Epidemiological Oversight No 01-7/896-11 dated 27 December 1993) 








Table 2. Proportion of Cases of Acute and Chronic Occupational Diseases and Poisonings Throughout the Russian Fed- 
eration in 1988-1993 (in %) 


























Occupational Diseases Occupational Potsonings Occupational Diseases and 
Occupational Polsonings 
Years acute chronic acute chronic acute chronic 
1988 44 85.5 8.1 1.9 125 87.5 
1989 34 88.4 $8 24 9.2 90.8 
1990 24 91.5 41 2.0 65 93.5 
1991 18 98.2 $4 45 $.1 94.9 
1992 1.49 93.4 3.37 1.72 4.85 95.1 
1993 2.2 93.1 2.6 2.1 4.79 95.2 
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Among occupational diseases such nosologic forms as 
diseases of respiratory organs predominated (37.16 per- 
cent of the sum of all diseases), including dust bronchitis 
(11.96 percent), silicosis (9.99 percent), vibration dis- 
ease (24.71 percent), diseases of the locomotor system 
(12.60 percent), diseases of the acoustic organ (12.61 
percent), and infectious and parasitic diseases (2.84 per- 
cent). 


Among occupational poisonings diseases due to the 
effect of carbon monoxide (15.4 percent), lead and its 
inorganic compounds (11.1 percent), metal mercury (7.2 
percent), chlorine (7.2 percent), and fluorine compounds 
(3.6 percent) predominated. 

In 1993 indicators of occupational morbidity in the 
coal industry comprised 17.8 per 10,000 workers, in 


light industry, 10.6, at enterprises of agricultural motor 
vehicle machine building, 7.1, and of general machine 


building, 6.8. 


In terms of administrative territories of the Russian 
Federation the highest levels of occupational morbidity 
were recorded in Magadan Oblast (11.60 per 10,000 
workers), Chelyabinsk Oblast (5.52), Rostov Oblast 
(5.04), Sverdlovsk Oblast (4.75), Kemerovo Oblast 
(4.80), Lipetsk Oblast (4.36), and Altay and Maritime 
krays (3.36 and 3.20 respectively). 


An analy... of the circumstances and conditions of oc- 
currence of chronic occupational diseases showed that 
in 45.07 percent of the cases they were due to the 
imperfection of technological processes and in a num- 
ber of sectors this indicator was even higher (the ship- 
building industry, 58.23 percent; construction and road 
machine building, 55.84 percent; ferrous metallurgy, 
65.38 percent). Design shortcomings of machines and 
mechanisms were second in significance—28.94 per- 
cent (on the average, throughout the Russian Feder- 
ation). The indicated circumstances were the leading 
ones in such sectors as agricultural machine building— 
93.33 percent; machine building for light and food 
industry—57.14 percent; the timber industry—47.56 
percent; light industry—64.29 percent and a number 
of others. The imperfection of sanitary engineering in- 
stallations led to the onset of chronic occupational dis- 
cases in 8.33 percent of the cases. These circumstances 
and conditions dominated at enterprises of power ma- 
chine building (57.14 percent), the motor vehicle in- 
dustry (38.81 percent), and the chemical and petruleum 
industry (33.33 percent). The imperfection of individ- 
ual protective equipment comprised 2.5 percent and of 
work places, 2.78 percent. 

In their majority (34.48 percent) acute occupational 
diseases occurred as a result of violations of rules of 
labor safety techniques, the lack of use of individual 
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protective equipment (17.85 percent), and accidents 
(13.18 percent). 


The levels of occupational morbidity recorded at facili- 
ties of the Russian Federation national economy reflect 
to a Certain extent the state of working conditions. 


In the Russian Federation the indicator characterizing 
the number of measurements at a work place, which 
do not conform to existing microclimate normatives, is 
equal to 25.8 percent in 1993 (25.2 percent in 1991). 
In some territories this indicator is much higher: the 
Karelia Republic, 54.7 perceni (44.1 percent in 1991); 
Sakha (Yakutia), 34.1 percent (46.1 percent; Perm 
Oblast, 51.3 percent (36.3 percent). 


The materials of the analysis of occupational morbidity 
in 1993 point to the emerging negative tendency both 
in the state of workers’ working conditions and in the 
system of medical measures. 


The number of cases of occupational diseases detected 
as a result of patients’ request for medical care is in- 
creasing systematically. The quality of periodic medical 
examinations is deteriorating, the percent of diagnoses 
of occupational diseases made by nonspecialized medi- 
cal institutions is increasing, and the number of patients 
suffering from chronic occupational diseases with a loss 
of work fitness is rising. 


During the year under review administrative coercive 
measures were wideiy applied. In particular, 21,474 
fines were exacted, which comprised 85.8 percent of 
the imposed fines (1991—93.6 percent), and 139 cases 
were referred to investigatory bodies, on 47 of which 
(33.8 percent) a decision was made on the institution of 
proceedings. In 1991 the proportion of cases accepted 
for proceedings was slightly higher—36.7 percent. In 
1993 the operation of 3,634 facilities (63.4 percent) 
was stopped (1991, 78.7 percent) and 4,711 people were 
dismissed from work by order of centers for sanitary- 
epidemiological oversight. 


Only 18 out of 80 territories applied measures to 
close the production section (including Altay and 
Krasnodar krays, Belgorod, Irkutsk, Kaliningrad, Tver, 
Nizhegorod, Moscow, and Omsk oblasts, and cities 
of Moscow and Si. Petersburg). The indicator for the 
Russian Federation is 0.5 (1991, 0.4). The ban on the 
application of substances, which caused occupational 
diseases (poisonings), was adopted in Krasnoyarsk 
Kray, Kirov, Nizhegorod, Orenburg, and Yaroslavl 
oblasts and in the city of Moscow. During the year 
under review the average republic indicator comprised 
0.1 as compared with 0.3 in 1992. Only in Lipetsk 
(0.8) and Samara (1.5) oblasts were cases referred to 
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the procuracy (the Russian Federation 1993, 0.15 and 
1991, 0.06). 


We consider it advisable to recommend thal centers 
for state sanitary-epidemiological oversight, using the 
granted rights, take steps to stabilize the existing situa- 
tion both with respect to working conditions and ensur- 
ing the prevention of occupational morbidity, for which 
purposeful work must continue with the administration 
of enterprises, trade-union bodies, scientific research in- 
stitutes of hygienic specialization, and general health in- 
stitutions on the development and introduction of health 
protection measures. 


Conference on Reorientation of Services of Labor 
Medicine in Countries With Transitional Economy 


957A0659B Moscow MEDITSINA TRUDA I 
PROMYSHLENNAYA EKOLOGIYA in Russian 
Dec 94 No 12, pp 36-37 


[Report on conference by Ye.K. Doronkina and I.Ye. 
Chuyko, Institute of Occupational Medicine of the Rus- 
sian Academy of Medical Sciences, Moscow: "Confer- 
ence on Reorientation of Occupational Medical Services 
in Countries With a Transitional Economy"] 


{(FBIS Translated Text] A conference on the reorienta- 
tion of occupational medical services in countries with 
a transitional economy, which was part of the WHO 
{World Health Organization} “Workers’ Health" pro- 
gram, was held at the base of the Institute of Occu- 
pational Medicine of the Russian Academy of Medical 
Sciences on 8-9 February 1994. The conference was 
held with the participation of representatives of WHO, 
ILO (International Labor Organization), and the Euro- 
pean Regional Office of WHO. Thirty-three participants 
from 12 countries took part in the work of the confer- 
ence. 


In a brief opening speech Prof. M. Mikheyev, direc- 
tor of the WHO Department of Occupational Medicine, 
pointed to the importance of the conference for the de- 
velopment of recommendations in the new independent 
countries, former USSR republics, for the establishment 
and improvement of occupational medical services un- 
der the new conditions of establishment of a market 
economy and its replacement of the previously existing 
centralized planned economy. 


The thought that the situation with health protection 
in Russia has deteriorated recently as never before 
was heard in the speech by G. Onishchenko, deputy 
chairman of the Russian Federation State Committee for 
Sanitary-Epidemiological Oversight. About 20 percent 
of the Russian workers work under conditions not 
meeting normative ones, risking health and life. 


FBIS-UST-95-050 
12 December 1995 


Prof. N. Izmerov on behalf of V. Pokrovskiy, president 
of the Russian Academy of Medical Sciences, said that 
the recommendations and conclusions of the conference 
will be extremely useful both from the point of view 
of social policy and economy for countries, which at 
present experience the strongest economic upheavals. 


He reported further that more than 25 out of 89 million 
Russian workers subject their life and health to various 
types of occupational risks at the work place, women 
making up more than one-half of them. There is a need 
for a fundamental improvement in legislation in the field 
of occupational medicine and health protection on the 
job from the point of view of its practical realization. At 
present occupational medical services at industrial enter- 
prises require a fundamental improvement. N. Izmerov 
paid special attention to problems of personnel train- 
ing in occupational medicine, in particular, the training 
of nurses of this specialization, who can assume many 
functions of the occupational pathologist. New service 
structures al enterprises can be formed depending on the 
number of workers and financial opportunities. Large 
enterprises can organize independent services and small 
Ones, unite and organize joint services. 


Dr. M. Mokrane, ILO representative, spoke next. His 
speech contained the basic postulates of ILO Conven- 
tion No 155 and No 161, which throw light on problems 
concerning the organization and control of occupational 
medical services not only in countries with a developed 
economy, but also in economically weaker countries. 


Prof. J. Rantanen, director of Finland's Institute of 
Occupational Medicine, talked about the organization 
of the occupational medical service in 17 European 
countries. In this region the population totals 400 million 
and more than 170 million of them are working people. 
He emphasized that accidents on the job, the effect of 
noise and chemical substances, and manual labor not 
meeting ergonomic standards are considered the main 
problems of occupational medicine in these countries. 


There are a number of occupations with a low risk, 
but with big psychosocial problems. Twenty-six coun- 
tries have adopted a decision on the establishment of 
uniform legislation on occupational medicine. Thirteen 
European countries have decided to place Lie service 
of occupational medicine under the jurisdiction of the 
Ministry of Labor and the remaining countries, under 
the jurisdiction of the Ministry of Health. 


Dr. R. Lemen, director of the Institute of Occupational 
Medicine and Safety on the Joh (NIOSH), said that the 
institute annually conducts up to 500 investigations of 
work places either at the request of employers or trade 
unions. The institute disseminates the information on 
these investigations on CDROM disks, which can be 
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requested. Fourteen centers for the training of special- 
ists in occupational medicine work at the base of the 
institute. Stress, muscular-skeletal disorders, and acci- 
dents are the main problems in the field of occupational 
medicine in the United States. 


Dr. T. Punpengiz from Thailand described the situation 
of occupational medical services in South-East Asia. He 
mentioned the fact that Indonesia and Singapore orga- 
nized occupational medical services under the control 
of the Ministry of Labor, while Malaysia and Thailand, 
under dual administration—of the Ministry of Health 
and of the Ministry of Labor. 


Prof. G. Ungvari and Prof. J. Indulski (Hungary and 
Poland) presented their national programs for the or- 
ganization of occupational medical services. 


The speech by engineer Ye. Shukhovisev, deputy tech- 
nical director of the AVTOVAZ Joint-Stock Company, 
was very interesting and timely. He presented to the par- 
ticipants in the conference the experience of the motor- 
vehicle giant in the city of Tolyatti in the establishinent 
of the Center for Occupational Medicine as a new or- 
ganizational form of protection of workers’ health and 
creation of favorable conditions for their life and work. 
This center operates under the methodological guid- 
ance of the Scientific Research Institute of Occupational 
Medicine of the Russian Academy of Medical Sciences. 


The conference adopted the following recommenda- 
tions: 


An efficient system of presentation of information to 
political figures and persons responsible for the adoption 
of decisions at the state level should be developed, 
so that top-priority directions in the long-term social 
and economic growth of society, including the workers’ 
health program, are selected most rationally. 


A general legislative basis for the occupational medical 
service should be prepared in every country. There can 
be specific differences, for example, in the control of 
the performance of periodic medical examinations. 


Provisions on the occupational medical service can be 
included either in labor legislation, or in legislation on 
public health, with due regard for ILO conventions and 
the WHO strategic line. Employers’ duties and workers’ 
rights, as well as actions of occupational medical 
personnel and the extent of their responsibility for the 
preservation of workers’ health, must be presented in 
these provisions. 

There is a need for an analysis of the market of 
specialists’ services and of equipment for occupational 
medical services with due regard for the needs of 
countries and stages of their economic development, 
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because the composition of former USSR republics 
is by no means uniform in the sense of economic 
development, social position, and traditions. 


In all sectors of the economy and production it is 
necessary to ensure access to occupational medical 
services, including the public sector, construction, small 
business, and agricultural production of persons engaged 
in work at home. If it is impossible to satisfy all 
Strata of the working population with occupational 
medical services, it is necessary to gradually reorganize 
these services, beginning with groups with a high 
risk (the chemical industry, transport, and agriculture) 
and insufficient servicing (construction) and ending 
with the most vulnerable groups (working women and 
adolescents). 


Coordination between ministries of labor and health and 
other state organizations responsible for social policy 
should be established. 


It seems advisable to unify occupational medical ser- 
vices with existing expert services for the measure- 
ment, sampling, monitoring, and diagnosis of occupa- 
tional diseases. 


It is recommended to begin work on the training and 
improvement of the personnel potential for occupa- 
tional medical services proceeding from the basic course 
and subsequent growth on the basis of graduate stud- 
ies. Occupational pathologists, nurses in occupational 
medicine, hygienists, psychologists, physiotherapists, 
engineers, specialists in ergonomics, and so forth should 
be trained. 


Personnel training and education should be directed 
toward the establishment of a “multidiscipline team" of 
specialists in occupational medicine. 


It is necessary to improve systems of information for 
experts on occupational medicine with due regard for 
international achievements and projects, such as the 
Center for Labor Protection and Health Preservation 
of the ILO, the International Chemical Safety Program, 
and the International Register of Potentially Dangerous 
Chemical Compounds. 


Principles of workers’ enlightenment and knowledge 
of occupational risk and danger should be followed in 
practice with the use of educational programs and mass 
information media. 

For the financing of highest-priority work in the field 
of occupational medicine it is necessary to establish the 
Occupational Medical Fund existing either at the ex- 


pense of government allocations or insurance deductions 
of industrial enterprises. 
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Proper attention should be given to the prevention of 
diseases connected with work. 


It is necessary to develop an efficient system of fines 


of the cost of occupational medical services in the price 
of the produced product can become financing sources. 


The service of statistics of occupational diseases and 
accidents should be improved. The registration system 
should also be transformed for the possibility of data 
comparison with international specialized organizations. 


Electric Activity of Symmetric Regions of Rat 
Cortex in a Low Intensity UHF Field 


957A0932 St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 
in Russian Dec 94 Vol 80 No 12, pp 55-61 


[Article by V. V. Vorobyev, V. F. Konovalov, T. F. 
Gorelkova, A. A. Galchenko, Laboratory of Medical 


, Russian Academy 
Pushchino; UDC 612.822.3.087:615.849.11 (manuscript 
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Sciences, Institute of Control Problems, Russian Acad- 
emy of Sciences) 


(FBIS Abstract) A system has been developed to 
observe and monitor the health of the population of the 
Russian Federation. Health embodies not only physical 
health, but also mental health and social well-being, as 
in the generally accepted WHO definition. The search 
for criteria to evaluate health (for the collection of data) 
on the basis of this definition is discussed. A special 
system was developed to automate the collection and 
analysis of information on the health of large segments 
of the population, The system is called the Expert 
Dialog, Study of Risk Factors System (EDIFAR in 
Russian). This computer-based system presents the user 
with a multiple-choice questionnaire, which is tailored 
to the responses of the user. The system eliminates 
"looking ahead" and intermediate processing of data, 
which may be sources of distortion. Up to 200 questions 
may be asked, and up to 30 recommendations are issued 
to the user on the basis of his responses. Results of 
statistical analysis of the information gathered by this 
system are found to be valid because they confirm 
established demographic concepts. Figures 3; references 
11 (Russian). 


1,4-Dihydroisonicotinic Acid Derivatives: Chemical 
Mutagenesis Inhibitors 


957A1137A Moscow VESTNIK ROSSIYSKOY 
AKADEMII MEDITSINSKIKH NAUK in Russian 
Jan 95 No 1, pp 9-20 


[Article by R. I. Goncharova, T. D. Kuzhir, O. V. 
Dalivelya, G. Ya. Bubur, Ya. R. Uldrikis; UDC 
615.356:577.164.15].03.07 (manuscript received 21 Oct 
93)] 


([FBIS Abstract} 1,4-dihydroisonicotinic acid derivatives 
(1,4-DHINA) are a new class of effective chemical an- 
timutagens. Their genetic activity in spontaneous muta- 
genesis is due to their antioxidant potential and depends 
on their antioxidant and electron donor capability. They 
reduce point and chromosomal mutations induced by 
ethylmethane sulfonate (EMS) in Drosophila sex cells. 
Specificity is dependent on various factors. The deriva- 
tives reduce the incidence of chromosomal breaks and 
repair these breaks. Data are presented which demon- 
strate the ability of 1,4-DHINA derivatives to protect 
sex and somatic cells of eukaryotic organisms from 
alkylating agents, reducing the frequency of point and 
chromosomal mutations. In Drosophila, the derivatives 
are more effective than some aminothiol and phenol 
compounds. Figures 7; tables 7; references 33: 15 Rus- 
sian, 18 Western. 
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Antimutagens: Approaches to Classification and 
Prospects for the Search for Active Compounds 
957A1137B Moscow VESTNIK ROSSIYSKOY 
AKADEMII MEDITSINSKIKH NAUK in Russian 
Jan 95 No |, pp 38-41 


[Article by G. G. Poroshenko, Institute of Biophysics, 
Ministry of Health of the Russian Federation, Moscow; 
UDC 615.2/.3.015.44.07 (manuscript received 21 Oct 
93)) 


(FBIS Abstract] This paper provides an overview of the 
mechanism of penetration of a mutagen into cellular 
DNA. Antimutagens are classified according to the stage 
of penetration on which they act: membrane antimuta- 
gens, metabolic antimutagens, antiimutagens which bind 
free radicals, and repair antimutagens. This is a develop- 
ment of the classification scheme proposed by T. Kada. 
Purther detail is added by including antimutagens which 
interrupt the transport of the mutagen in the organism, 
mutagens which disrupt the interaction of mutagens 
lular receptors, and antimutagens which acceler- 
ate the removal of mutagens or their active metabolites 
from the organism. However, it is difficult to confine 
some antimutagens to a single category. The role of 
the immune system and natural antioxidants (vitamins, 
steroidal hormones, fiber, pectin) are explored. Refer- 
ences 23: 17 Russian, 6 Western. 


‘Paradoxical’ Effect of Thiol Compounds 
957A1137C Moscow VESTNIK ROSSIYSKOY 


AKADEMII MEDITSINSKIKH NAUK in Russian 
Jan 95 No |, pp 44-49 


[Article by V. P. Ranchyalis, L. S. Balchyunene, Vilnius 
University, UDC 616.-065.5/.7.092:575.224.23 (manu- 
script received 21 Oct 93)) 


(FBIS Abstract] Thiol compounds not only act as dis- 
mutagens on alkylating agents, but they also play a de- 
cisive role in repairing DNA nucleotides damaged by 
these agents. The antimutagenic activity of thiol com- 
pounds on free radical type mutagens is generally ac- 
cepted. However, the thiol compounds cysteamine and 
cysteine have a mutagenic activity. The paradox lies 
in the fact that cysteamine acts as a mutagen in low 
concentrations and as an antimutagen in higher concen- 
trations. Thiol compounds produce H,O,, but at high 
concentrations this product is broken down. Thiol com- 
pounds may also act as mutagens due to their formation 
of free radicals when peroxidase is present. When thiol 
compounds interact with xenobiotics and their metabo- 
lites, mutagenic products may be formed. The effect 
of the "maximum phenomenon” is discussed The fre- 
quency of mutations increases directly proportionally to 
dose to a certain value, a maximum, after which one 
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observes a plateau or decrease in the frequency of mu- 
tations. An experiment is conducted on the interaction 
of an alkylating compound, ethylenamine, and cysteine. 
A table lists modifications of the latter by the former. 
Thiols may also have a paradoxical effect due to chro- 
mosomal instability, hypersensitivity to mutagens, unre- 
paired DNA, or defects in the antimutagenesis system, 
as well as other factors. A list of free radical diseases is 
presented for which thiols may be promising as antimu- 
tagens. Tables 3; references 69: 10 Russian, 59 Western. 


Modification of Inherited and Noninherited 
Variability by Antimutagens 

957A1137D Moscow VESTNIK ROSSIYSKOY 
AKADEMII MEDITSINSKIKH NAUK in Russian 
Jan 95 No 1, pp 51-55 


[Article by U. K. Alekperov, U. F. Gashimova, G. K. 
Mirza-Zade, A. O .Mamedova, Institute of Genetics and 
Selection, Academy of Sciences of Azerbaidjan, Baku; 
UDC 616-055.5/.7-092:575.224.23}-084 (manuscript re- 
ceived 2 Mar 94)) 


([FBIS Abstract) The increasing threat of mutagens in 
the environment due to pollution is discussed. Measures 
which may be taken to increase the resistance of an or- 
ganism to mutagens are described. Inherited mutations 
and noninherited modification are considered. Experi- 
ment were conducted on Drosophila and plants to deter- 
mine the volume of chromosomal aberrations and muta- 
tions induced by mutagens. The effect of antimutagens 
is also studied. Antimutagens maybe able to inhibit or 
reduce mutations and modification caused by alkylating 
agents. Figures 2; tables 3; references 16: 11 Russian, 
5 Western. 


Antimutagenic Properties of Angelica Archangelica 
L. 


957A1137E Moscow VESTNIK ROSSIYSKOY 
AKADEMII MEDITSINSKIKH NAUK in Russian 
Jan 95 No |, pp 58-61 


[Article by R. A. Salikhova, G. G. Poroshenko, Institute 
of Biophysics, Ministry of Health of the Russian Fed- 
eration, Moscow; UDC 615.322.015.44.07 (manuscript 
received 27 Dec 93)) 


(FBIS Abstract) The antimutagenic activity of Angelica 
Archangelica L. was studied in a micronuclear test on 
mouse bone marrow cells. The mutagen used is thio- 
phosphamide (thio-TEPA). Aqueous and alcohol ex- 
tracts of the plant were tested. The former, when in- 
troduced simultaneously with thio-TEPA, decreases the 
number of micronuclei by 55-62 percent. The latter, un- 
der the same conditions, decreased micronuclei by 52- 
58 percent. The effect was enhanced by administration 
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of the extract two hours before the thio-TEPA (for the 
aqueous extract, a 70-77 percent reduction; for the al- 
cohol extract a 63-73 percent reduction). The antimu- 
tagenic activity of cumarins extracted from the roots 
of the plant is demonstrated. It is noted that medicinal 
plant preparations may also contain pectins, vitamins, 
trace elements, chlorophyll and other substances which 
have their own antimutagenic effect or which may en- 
hance this activity in other compounds. Consequently, 
it may be more effective to use medicinal plants instead 
of chemically pure compounds. Table 1; references 13: 
6 Russian, 7 Western. 


State Report on Health of Population of Russian 
Federation in 1992 


957A0732A Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian 
No I, Jan-Feb 95 pp 3-8 


[Article': "State Report on Health Status of Population 
of Russian Federation in 1992"; UDC 616-082(470)] 


(FBIS Translated Text] 


Section 6. Medical Care of the Public and Health 
Care Resources 


In 1992, despite serious economic and social problems, 
health care continued to perform mainly as a unified 
State system that provided the highest possible levels 
of medical assistance to the public. Preservation of 
health care as a stable system operating on the basis 
of specific organizational principles in the presence of 
disrupted intersector ties and economic instability was 
possible thanks to the high level of professionalism 
among workers in this field, the existing internal reserve, 
as well as search for optimum forms and methods 
of operating medical institutions with development of 
market relations. 


One of the reasons for improvement of the system of 
rendering medical care to the public in 1992 was the 
change to a budgetary insured form of medical ser- 
vices, in accordance with the Law “On health insurance 
of RSFSR citizens" enacted by the Supreme Soviet of 
the Russian Federation on 28 June 1991 and its sub- 
sequent enlargement, defining the legal, economic and 
organizational bases of health insurance and, at the same 
time, increasing responsibility of the State and citizens 
for safeguarding health, equalizing any possible socially 
unjust differentiation in receiving medical services. 

Enactment of the Law “On health insurance of RSFSR 
citizens” alters radically the conditions of funding 
and performance of medical institutions. The latter 
are becoming independent subjects, their funding will 
be implemented for concretely performed work of a 
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specific volume and quality, in accordance with contract 
conditions. Medical institutions may render medical care 
only if they are licensed and accredited. 


According to this law, Russian citizens received the 
right to mandatory (and/or voluntary) health insurance, 
choice of insurance company, medical institution and 
physician, medical care over the entire territory of 
the republic, and medical services in accordance with 
contract conditions. 


However, the situation that has now developed is char- 
acterized by extremely great differences in opportunities 
for enterprises and territories to form their own insur- 
ance funds. Adherence to the principle of social solidar- 
ity, upon which any system of social insurance is based, 
requires some centralization and partial redistribution of 
such funds in favor of insurers with a low level of pay- 
ments. 


The government has taken steps to create a Federal 
and territorial fund of mandatory health insurance, and 
has approved a package of documents that permit 
realistically to undertake deployment of a system of 
mandatory health insurance in the nation in order to 
implement State policy in the field of mandatory health 
insurance, and the insurance contribution for mandatory 
health insurance has been set at 3.6 percent of the wage 
fund. 


In 1992, in several parts of the Russian Federation 
(Kemerovo, Volgograd and Novosibirsk oblasts, Mariy 
El] Republic), mandatory health insurance for citizens 
was instituted ahead of schedule; amounts of insurance 
premiums have been defined, rates have been elaborated 
for medical services, medical institutions, as well as 
medical insurance companies providing coverage for 
mandatory health insurance, have been licensed. 


At the present time, active work has been started in all 
parts of Russia in preparation for institution of manda- 
tory health insurance: territorial programs of mandatory 
health insurance, medical-economic standards of medi- 
cal care and criteria of its quality are being elaborated; 
medical and preventive care institutions are undergo- 
ing licensing and accreditation; territorial funds and 
affiliates thereof are being established for mandatory 
health insurance, and health insurance policies are be- 
ing printed. 

At the same time, some period of transition is needed 
(1993-1994) to develop the infrastructure of insurance 


and set up the relationships between all subjects in- 
volved in State social health insurance. 


One of the main factors holding back improvement of 
medical care and the entire system of health care is 
an obsolete mechanisms of economic relations within 
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this field, which is related to depersonalized funding 
according to size of medical institutions and number of 
medical personnel that they employ, and not to volume 
of funding and quality of medical services rendered. 


The insufficient allocations for health care had an 
adverse impact on development of this field, the rate 
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of reinforcing and renewing its material and technical 
base, outfitting with modern equipment, supply of drugs, 
surgical dressings and medical products has slowed 
down. 


Table | lists data on health care and physical culture 
expenses in the State budget of the Russian Federation. 





Table 1. Expenses for Health Care and Physical Culture in the State Budget of the Russian Federation 


























1970 1980 1988 1991 1992 
Expenses—mullions of rubles 4974.0 7844.0 11,239.00 33,763.0 467,779.0 
—% of all expenses 12.3 10.3 8.95 9.7 78 








Table 2. Distribution (percent) of State Expenses for Health Care According to Types of Expenses in Russian Federation 









































Indicator 1960 1970 1980 1985 1991 1992 
Wages 50.8 $4.1 55.0 54.6 50.4 28.0 
Nutrition 12.2 10.4 9.2 8.8 6.0 -_ 
Purchase of drugs 6.9 8.3 8.7 9.7 6.4 ~ 
Purchase of equipment and 2.2 2.2 2.7 3.9 6.8 = 
supphes 

Major repairs of buildings and 3.4 3.3 2.2 3.3 46 ~- 

roe arte 

Other expenses 21.5 22.0 22.0 19.7 26.8 on 








These expenses scaled per capita constituted 76.2 rubles 
(not counting funds earned by medical and preventive 
Care institutions through contracts) in 1988, and 3154 
rubles in 1992. 


The distribution of health care expenses according to 
types of expenses is listed in Table 2. 


In 1992, enterprises and organizations with all forms of 
property used 31.6 billion rubles to build hospitals and 
outpatient polyclinic institutions, which made it possible 
to use these funds to build hospitals with 8,200 beds and 
outpatient polyclinic institutions to handle 39,500 visits 
per shift. 


A total of 310.5 billion rubles was allocated from the 
budget for upkeep of health care institutions in the 
system of the Russian Ministry of Health in 1992, 
whereas 513.2 billion rubles were needed (considering 
prices and rates as of 1 September 1992 and rise in 


wages with a 1.5 index). Thus, only 60 percent of the 
needed funds were received in 1992. 


The situation in health care institutions is aggravated 
by the fact that expenses are not fully funded, and only 
protected items [of the budget] are covered, so that 
there are difficulties in providing for normal operation, 
and furthermore funds are received with delay. For 
example, the funds for October 1992 were deposited 
to the account of the Russian Ministry of Health on 28 
October and those for November, on 24 November. 


At the present time, there are about 12,000 hospital 
facilities with almost 2.8 million beds in operation, 
as well as more than 19,000 outpatient offices and 
polyclinics, 48 medical and 117 research institutes, and 
34 major diagnostic centers. In addition, there is a 
network of medical and preventive care, educational 
and medical research institutions in the system of 
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the Ministry of Defense, Ministry of Internal Affairs, 
Ministry of Railways, Ministry of Civil Aviation, and 
several other ministries and agencies. The total number 
of hospital facilities of all agencies is 12,599 and there 
are 20,699 outpatient and polyclinic institutions. In 
recent years, the indicators of availability of medical 
personnel and beds to the public have had a tendency 
toward declining. In 1992, availability of physicians 
constituted 43.8, mid-level medical personnel — 114.3, 
hospital beds of all types — 130.7, and pediatric beds 
— 84.4 per 10,000 population. 


There are 76.5 people per hospital bed and 228.2 per 
physician. 


According to estimates of foreign and Russian experts, 
the health care infrastructure is sufficiently developed 
as a whole, and the existing network can meet the 
public’s needs provided it is used in the best and most 
effective way and that economic management methods 
are adopted. This applies, first of all, to primary medical 
and health care. 


At present, the network of such institutions is repre- 
sented by feldsher-midwife and health centers, rural 
medical offices, as well as polyclinics, both indepen- 
dent and part of hospitals. 


In 1992, steps were taken to reorganize the outpatient 
and polyclinic service in order to refine its forms and 
adjust it to market conditions. 


In 1992, serious attention was devoted to development 
of emergency medical care. The following were oper- 
ational in the republic: 431 self-contained first aid sta- 
tions and departments, 2,691 first aid facilities as part 
of other institutions, including 1,179 institutions and de- 
partments in rural areas. Emergency care teams serviced 
more than 43 million calls, and care was rendered to 
more than 47 million people. 


A significant volume of scheduled and emergency 
medical care was rendered to the republic's residents 
last year at hospitals where about 30 million patients 
were treated, including 5 million in rural hospitals. 


In the Russian Federation as a whole, the hospital bed 
resources dropped from 1,724,000 to 1,671,000. 
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At the same time, the process of reorganizing the bed 
supply and its adaptation to existing conditions and 
needs is slow, due to the continued per bed and per 
visit funding of health care. 


According to the adopted conception, there is differen- 
tiation of hospitals according to level of medical care. 
Nursing care a and hospices for patients with 
terminal stages of diseases are being developed. Inten- 
sive diagnostic and therapy infirmaries are being opened 
at diagnostic centers, endosurgical hospitals and others. 


The material and technical base of health care institu- 
tions does not meet modern requirements: 23 percent of 
the hospitals do not have running water, 33 percent do 
not have plumbing, 30 percent do not have heat, and 
60 percent have no hot water. Major repairs are needed 
for 23 percent of the buildings, and 2 t are in a 
disastrous condition. An average of only 4.1 m? is al- 
lowed per hospital bed, instead of 7.0 m* as stipulated 
in health and hygiene standards. 


At the same time, there has been dramatic decline in rate 
of building health care facilities. In 1992, new hospitals 
constituted 47 percent and polyclinics 60 percent of the 
1991 levels. 


The situation with the material and technical base for 
mother and child care is particularly problematic. 


According to the results of sample studies, 4 percent 
of the buildings housing maternity homes and pediatric 
polyclinics, and 7 t of the pediatric hospitals are 
in disastrous condition; 25 percent of the maternity 
homes and 30 percent of the pediatric polyclinics require 
major repairs. Some hospitals do not have amenities; 
there is no piped hot water in 5 percent of the maternity 
homes and 9 percent of the hospitals, there is no central 
heat in 1 and 4 t, respectively, no bathtubs or 
showers in 15 22 percent. In more than 25 percent 
of the maternity homes, the space per bed is up to 4 m’ 
instead of the standard 7 m’. 


Despite some decline in 1992 in the trend toward trans- 
fer of employees of health care institutions and particu- 
larly of qualified specialists to commercial institutions, 
the situation with social protection of all categories of 
medical personnel continues to be serious (Table 3). 





Table 3. Mean Monthly Wages (rubles) in Health Care of Russian Federation in Different Years 





























1961 1970 1 ono 1990 1991 1992 
Nationaal economy 83.1 126.1 177.7 296.8 $52.0 6127.0 
Health care 60.1 94.9 133.7 202.5 416.4 3899.0 
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In 1992, in some regions average wages in the health 
care field constituted 60-65 percent of the level in the 
national economy. 


With adoption of a wage scale, the situation with social 
protection of medical workers improved somewhat. This 
made it possible to increase monthly wages to 10,700 
rubles per position in 1993, as compared to the 4500 
rubles expected by the end of 1992, i.e., a 2.4-fold 
increase. However, even this wage level did not raise 
appreciably the prestige of the profession, and the 
standard of living of medical personnel is still lower 
than for other strata of the population. 


Current requirements as to quality of specialist train- 
ing, oversaturation of regions of Russia with physicians 
having low qualifications (13-15 percent) make it im- 
perative to implement radical changes in the system of 
training medical and pharmaceutical personnel. Consid- 
ering the rather high availability of physicians, last year 
the Russian Ministry of Health reduced enrollment into 
medical VUZs by 27 percent. 


Highly specialized hospitals, which are usually situated 
in major populated and regional centers, are compelled 
to change to paid services for out of town patients due 
to limited local budgets, and with the insufficiently de- 
veloped system of health insurance this does not allow 
patients to receive needed care and causes dissatisfac- 
tion among the public. The number of patients in wards 
exceeds significantly established standards, in 1992 no 
more than 0.1 percent of the patients were put in small 
wards, 20 percent were admitted to 3-5-bed wards, more 
than 60 percent in 6-10-bed wards, and more than 15 
percent in wards with more than 10 beds. 


In the existing economic situation in Russia as a whole, 
including health care, these and other vital forms of 
medical care, which require use of expensive medical 
and diagnostic equipment and drugs purchased abroad 
in most cases due to absence of domestic analogues, 
are on the brink of being shut down. For this reason the 
government has adopted a decision concerning special- 
purpose funding of complex and expensive medical 
technologies from the republic budget. At the present 
time, the list thereof and cost estimates are being 
finalized. 

A new specialized service is emerging: transplantology, 
which is based cn the Law enacted by the Supreme 
Soviet of the Russian Federation "On transplantation of 
human organs and tissues.” 


At the same time, development of transplantology is 


- being delayed by inadequate drug support and modern 
medical equipment. Thus, the need for artificial kidney 
machines and dialysis units is met to only 7 percent, 
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which does not permit resolving the problem of caring 
for patients with chronic renal insufficiency. 


The lack of effective immunosuppressants made in our 
country, and the high cost of their foreign analogues 
have created a situation in which specialists are com- 
pelled to refuse to transplant organs, even when there 
are vital indications. 

Such new medical diagnostic and therapeutic technolo- 
gies as computerized tomography, nuclear magnetic res- 
onance, implantation of pacemakers for cardiac arrhyth- 
mia, microsurgery of vessels and nerves, reconstructive 
neurosurgery, and proton therapy are being developed. 


A program was elaborated for setting up centers for 
specialized medical care of children — for neonate 
and infant cardiosurgery (560 million rubles and $8.2 
million), oncohematology, pediatric hemodialysis (840 
million rubles and $16.6 million), medicogenetic and 
perinatal centers. 


In 1992, there was intensive elaboration of a federal 
interagency program for control of tuberculosis in the 
Russian Federation. There are plans for coordinated 
work of several ministries and agencies (health care, 
internal affairs, agriculture, social security and others) 
and local authorities for the prevention, early detection 
and treatment of tuberculosis. 


The federal “Diabetes mellitus” program is being im- 
plemented in view of the high level of temporary and 
protracted disability among diabetics. 


A draft of this program proposes to implement medical 
measures: early detection of individuals with a predispo- 
sition for diabetes, patients at the preclinical stage, their 
active supervision, treatment and rehabilitation; devel- 
opment of Russian chemical and pharmaceutical indus- 
try and medical instrument making in order to meet the 
needs of patients with respect to agents that lower sugar 
levels and personal testing kits; implementation of steps 
for social protection of diabetics, in particular subsidies 
for dietetic foods. 


In 1992, the first information and consultant toxicolog- 
ical center of the Russian Ministry of Health was orga- 
nized, which is to offer consultations for medical work- 
ers and the public on questions of chemical poisoning. 
It is planned to develop a network of analogous centers 
on the territory of the Russian Federation. 


The Russian Federation Law “On psychiatric care and 
guarantees of citizens’ rights when it is rendered” was 
enacted in order to improve psychiatric aid to the public. 
This law provides equal protection of the rights of 
all citizens with mental disorders who are presently 
receiving psychiatric care. 
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The following is included among practical measures to 
implement this law: 


—opening extramural and hospital psychiatric and neu- 
ropsychiatric institutions in each territory according to 
new plans, first of all departments of a new type to be 
based at existing republic, kray and oblast psychiatric 
hospitals and neuropsychiatric clinics, as well as con- 
struction following new plans of head institutions and 
regional centers where these institutions have heretofore 
been housed in makeshift buildings; 

—on the basis of existing ones (in 70 territories), 
opening therapeutic-production (labo ) workshops of 
medical-industrial enterprises for occupational therapy, 
teaching new occupations and employment at these en- 
terprises of individuals with mental disorders, including 
those classified as disabled; 


—opening hostels in each territory for individuals with 
mental disorders who have lost social contact. 


Considering the interagency nature of psychiatric pro- 
grams under the government of the Russian Federation, 
it is planned to establish a coordinating center for or- 
ganization of psychiatric care. 


The efficacy of prompt diagnosis and patient treatment 
is diminished because of the unsatisfactory material 
and technical outfitting of dermatovenereological insti- 
tutions and inadequate supply of drugs for them. 


Elaboration of the federal program "Emergency medical 
care” was begun in 1991 in order to further improve 
emergency medical care in the Russian Federation. 


The conception of emergency medical care is being de- 
veloped as a State service for emergency response under 
ordinary and extreme conditions: a new statute, charter 
for emergency medical care and urgent medical con- 
sultant service, which provide assistance using medivac 
resources, their interaction with emergency medical cen- 
ters in extraordinary situations. 

In the last 3 years there has been dramatic decrease and 
continued decline in blood donorship. As a result, there 
is an extreme shortage of blood, its components and 
preparations for medical institutions. There are instances 
of refusing to perform scheduled surgery, »”* ich places 
the life and health of hundreds of thousa..us of people 
at risk. 


A draft of the Law "On donorship of blood and its 
components" has been prepared, and it was approved 
upon its first reading at a session of the Supreme Soviet 
of the Russian Federation. 


The purpose of the law "On donorship of blood and 
its components” is to fix the bases for the status of 


donors, their rights and obligations, social protection 
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of donors including benefits, incentives for donors 
including “Honored Donor of Russia" (USSR) badges. 


The Russian Ministry of Health has developed measures 
to screen donors on the basis of a highly effective 
immunoassay method in order to prevent patient serum 
hepatitis infection by blood and its preparations. 


A plan is being elaborated to create modern enterprises 
for the production of blood preparations. 


The change in Russia toward operating under market 
economy conditions had an adverse effect on the work 
of sanatorium and resort institutions which had more 
than 460,000 beds in 1992. 


As compared to 1991, according to facilities (sanato- 
riums, rest homes, boarding houses) observed by the 
Russian State Committee for Statistics, there has been 
a 13.5-fold increase in services rendered in 1992 in 
sanatorium-fesort and health-improving institutions. As 
compared to 1991, there has been a 15.4-fold increase 
in cost of travel passes to trade-union sanatoriums, and 
14-fold increase for those to trade-union rest homes. 


The mean cost of a travel pass is 13-14 times higher than 
the government-set minimum wage. All this will lead to 
a Situation where rest and treatment in health resorts will 
become impossible for most of the population. 


The taxation policy approved by the Supreme Soviet 
of the Russian Federation places trade-union health 
facilities on an unequal footing, in essence under 
prejudicial conditions as compared to institutions of 
the same type that are State and municipal property, 
or the property of public (with the exception of trade 
unions) organizations. This applies first of all to exacting 
payment for land, taxation of profit and acquisition of 
motor vehicles. 


Prophylactoriums occupy a prominent place in the sys- 
tem of improving health and disease prevention among 
blue and white collar workers. In 1992, there were more 
than 2,000 such institutions with 175,700 beds where 2.5 
miilion people, including 600,000 children, were able to 
rest without leaving their jobs. 


Since 1992, because of the increasingly difficult eco- 
nomic situation, the network of prophylactoriums began 
to reduce in size due to dramatic worsening of the fi- 
nancial condition of enterprises and organizations and 
lack of needed funds to maintain such institutions, par- 
ticularly in the budgetary area (health care, education, 
culture) because of the operating expenses which in- 
creased by many times, and the diminished demand for 
travel passes due to the dramatic rise in their prices, rise 
in prices and taxes on consumer goods and services. 
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Planned shut down of the system of medical and 
preventive care of workers, which trade unions created 
over a period of many years, leads us to expect that no 
institutions will remain by the year 2000 if they continue 
to be shut down at the present rate. 


In 1 year there has been an 18 percent decrease in 
number of health camps for school children, and 25 
percent decrease in number of children who attended 
them. In 1992 8400 labor and rest camps were opened, 
which is almost one-third less than in 1991. In 1992, 4.4 
million children and adolescents spent time in summer 
health camps (versus 7.9 million in 1989). 


The manifold increase in expenses for upkeep of health 
institutions, high transportation rates, and problems 
with food led to dramatic decrease in number of 
vacation institutions for children from the Extreme 
North, Siberia, Far East, and territories exposed to 
radioactive contamination. 


In 1992, the number of outpatient and polyclinic insti- 
tutions diminished as a result of reducing and lowering 
the number of small polyclinics and walk-in centers to 
20,699 (of all agencies), and the capacity of such insti- 
tutions constituted 224.1 visits per shift per 10,000 pop- 
ulation. There were 1204.3 million visits to polyclinic 
physicians, 88.1 million house calls made by physicians, 
and a total of 9 visits per resident per year (system of 
Russian Ministry of Health). There is tendency toward 
decrease in frequency of seeking medical attention at 
a polyclinic or at home by inhabitants of the Russian 
Federation. 


At the same time, there is an increase in number of day- 
care infirmaries; it increased by 150 in a year, and their 
capacity increased by 3500 beds, as weli as in day-care 
facilities at hospitals and home care systems. About | 
million patients received care under such conditions. 


The principle of changing to a family physician and gen- 
eral practitioner system served as the basis for reorga- 
nizing outpatient and polyclinic care and improving its 
quality (with the exception of the change of polyclinic 
institutions to working in a health insurance system). 


The proposed reform in health care provides for gradual 
replacement of district, shop, adolescent internists and 
obstetrician-gynecologists with generai practitioners and 
family physicians as specialists become trained and 
conditions for their work are provided. 


Family physicians will work both at polyclinics and 
away from them; they will render medical services on 
the territorial, territorial-family or other principles for 
selection of patients; they will work in State and non- 
State medical institutions and in private practice, or 
by contract with State or municipal agencies, health 
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insurance organizations and medical institutions with 
various forms of property. 

In order to effect stage by stage change toward organi- 
zation of primary medical care on the principle of gen- 
eral practitioner (family physician), training of highly 
qualified specialists on the primary level, unification of 
requirements for organization and evaluation of their 
performance, increase in volume of medical care ren- 
dered at the prehospital stage, the Russian Ministry of 
Health issued Order No 237 dated 26 August 1992 "On 
transition in stages to organization of primary medical 
care on the principle of a general practitioner (family 
physician)," which defined an addendum to the list of 
medical specialists, specialties and physician positions, 
place and qualifications of a general practitioner (family 
physician), standard syllabus and curriculum for train- 
ing such a specialist and other regulatory documents. 


Qualifications and curriculums for feldsher and general 
practitioner nurses were elaborated and approved, and 
in accordance with them appropriate specialist training 
has also started. 

The requirements of health care institutions with respect 
to medical equipment has been met to only 50-55 
percent for several years, and for a number of items 
of medical equipment and instruments the figure is 20- 


30 percent. 


At the same time, there were difficulties in deliver- 
ing medical equipment in 1992, and in a number of 
instances there were no deliveries at all due to the 
dramatic rise in its cost and limited finances of med- 
ical institutions. Thus, unused items totaling about | 
billion rubles in cost have accumulated at enterprise 
warehouses; there are unpaid bills for delivered items 
amounting to more than 0.75 billion rubles, so that a 
credit of 2.25 billion rubles must be allocated to replen- 
ish the working capital of enterprises. There has been 
a dramatic reduction in importation of medical equip- 
ment from abroad, since the Russian Ministry of Health 
did not provide centralized hard currency allocations in 
1992 to purchase it and to develop production, includ- 
ing continued joint production of ultrasound equipment 
and incubators, to outfit the Novosibirsk Neonate Car- 
diosurgery Center in accordance with decree No 610 
dated 21 August 92 of the government of the Russian 
Federation "On urgent steps to improve the situation of 
infants in the Russian Federation.” 


According to Decree No 77 dated 10 February 1992 of 
the government of the Russian Federation “On urgent 
steps to develop modern equipment and increase its 
production in 1992-1995,” a scientific-technical program 
was claborated for development and use in 1992-1997 
of modern medical technology and the “Conversion for 
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medicine” program with funding of 12.5 billion rubles 
in 1993. 


On the scientific-technical program, the Russian Min- 
istry of Health supervises more than 400 experimental 
design projects on a contractual basis; however, the vol- 
ume of their funding in 1992 constituted 0.95 billion 
rubles, or 85 percent of the planned amount. This pro- 
gram requires allocation of 5 billion rubles for 1993. 


As a result of the work done in 1992, 413 new items 
of medical equipment were approved for series produc- 
tion and allowed for use in medical practice; they in- 
clude the Spiron-402 unit for artificial ventilation of the 
lungs for neonates and infants, the Vita-2, combined 
Polinarkon-6 machine, portable Narkon-5 inhalation 
anesthesia unit, EKhVCh-200-2 high-frequency elec- 
trosurgical unit, surgical microscope for neurosurgery 
with Miko-N floor stand, disposable syringes, set of in- 
struments for pulmonary laser surgery, general surgi- 
cal table, Ekhoskan-1s echotomoscope, DFR-1 synchro- 
nized defibrillator, KPFK-99 computerized unit for psy- 
chophysiological tests, RPG-04P radiometer, Renigen 
TA-D stationary x-ray unit for deep therapy, Obraz-1 
magnetic resonance tomograph, blood lipid concentra- 
tion analyzer, etc. All of these items will be used in 
1993. As a result of accelerated implementation of tasks 
spelled out in the above-mentioned decree, Russian 
health care agencies received new models of medical 
equipment that had previously been purchased abroad. 


Solution of the above-discussed problems of tangible 
and financial resources of health care is directly related 
to elaboration of programs for development of medical 


care of the people. 


The situation with personnel that has developed in the 
field of health care also requires elaboration of new 
approaches to training, tangible incentives and social 
security. 


The high availability of physicians at health care 
institutions—43.8/10,000 population in 1992, which 
is higher than for other countries (38.4 physicians/ 
10,000 population in Sweden, 24.8 in France, 27.7 in 
the United States, 21.6 in Japan, etc.), as well as of 
mid-level medical personne! (114.1) does not mean 


there is an increase in quality and sophistication of 
medical care for the people of Russia. 


Elimination of government distribution of VUZ grad- 
uates worsened considerably the situation with respect 
to providing personnel for rural medical instiiutions. At 
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the present time 337 (7 percent) out of 4709 rural dis- 
trict hospitals, as well as 448 (12 percent) of the 3520 
rural medical walk-in offices are not manned by any 
physician. 

The concept of development of higher medical and 
pharmaceutical education implies training of a new 
generation of specialists in stages: stage 1 — basic 
training, stage II] — general training in clinical medicine, 
stage II] — special professional training. 


The conception of development of mid-level medical 
and pharmaceutical education implies different levels of 
training for mid-level medical personnel in accordance 
with new qualification requirements that are being 
elaborated. 


The need to improve the professional skill of health care 
workers under new management conditions, addition of 
specialties such as social worker, medical psychologist, 
nurse with higher education, specialist in health care 
economics and management (health care manager) have 
made it necessary to restructure postgraduate education, 
reorganize the network of medical and pharmaceutical 
educational institutions of Russia. Regional centers are 
being organized for retraining medical personnel 32 
medical and pharmaceutical colleges have been opened. 


Subordinate educational institutions undergo certfica- 
tion and accreditation in accordance with the Russian 
Federation Law "On education"; the labor relations con- 
tract system is being adopted for employees of subordi- 
nate educational institutions. 


Footnote 
1. Appendix. See beginning in Nos 3, 4, 5 and 6, 1994. 


Infant Mortality: Current Situation 
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{[FBIS Translated Text] Infant mortality reflects the 
most objectively the health status of the population of 
a country and level of health care development. No 
noticeable positive changes in its indicator have been 
observed in Russia for a long time; moreover, it began 
to rise again (Table 1) in the 1990s. 
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Table 1. Dynamics of Infant Mortality in 1971-1993 
Deaths at up to 1 year of age per 1000 births) 
Year Total In Urban Communities Raral Regions 
1971 21.2 20.6 22.1 
1980 22.1 21.2 24.0 
1985 20.7 19.8 22.8 
1990 17.4 17.0 18.3 
1991 178 17.3 19.1 
1992 18.0 17.6 19.1 
1993 19.9 19.2 21.4 














Altay Republic, 26 each in Saratov and Kurgan oblasts, 
24 each in Krasnoyarsk Kray and Tomsk Oblast, 23 
each in Krasnodar, Altay krays and Irkutsk Oblast, 22 
in Chita Oblast, it constituted 14 each in the Karelian 


and 
The share of infants up to 1 year old is relatively small in 
relation to total deaths: it was slightly above 2 percent 


in 1993. At the same time, there is rather substantial 
influence of infant mortality on the population life 
expectancy. Estimates show that a decline in infant 
mortality in Russia to the level of developed countries 
(10-15 infant deaths per 1000 births) would extend life 
expectancy of Russians by | year, and by 2-3 years in 
regions with high mortality of infants up to 1 year old. 


As to structure of infant mortality, two-thirds of the 
deaths are referable to conditions that arise in the 
perinatal period (from the 28th week of pregnancy, 
including parturition and the first 7 days of the infant's 
life) and congenital abnormalities, i.e., diseases that are 
closely related to maternal health (Table 2). 





Table 2. Distribution of deaths in 1993 of infants up to 1 year old according to causes of death 


























Cause of death Number of deaths, 110° Per 10,060 births 1993, % of 1992 
Total deaths 27.9 198.8 110 
Breakdown—infectious and parasitic diseases 2.0 14.2 121 
—tespwatory organ discases 43 30.9 116 
—congenital abnormalities $.7 40.7 105 
—eome causes of perinatal death 12.4 88.0 109 
—traume aad poisoning 14 98 115 
—digestive organ diseases 0.2 1.5 107 














stillbirth and live birth recommended by WHO. The 
change to these criteria eliminated, to some extent, 
the incomplete interpretation (validation) of live births, 
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related to the abbreviated list of components of signs 
of life adopted in Russian medical practice more than 
50 years ago. Unification of the approach to concepts 
characterizing the condition of an infant (fetus) in the 
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perinatal period was manifested by a decline in share of 
stillbirths in the overall structure of perinatal mortality 
(from 48 to 45 percent) with concurrent increase in share 
of deaths at the age of 0-6 days (from 52 to 55 percent). 





Table 3. Dynamics of infant mortality up to 1 year of age in 1990-1993 in different age periods 

















Deaths per 1000 births 
Age 1990 1991 1992 1993 
Up to 1 month—total 10.8 10.9 11.1 11.9 
—O6 days 8.8 8.8 8.8 9.5 
1-11 months 6.6 6.9 6.9 8.0 

















However, the rise in infant mortality in 1993 is attribut- 
able to more than the change in recording procedure. It 
was due to an equal extent to worsening of the situation 
with regard to diseases of respiratory organs, trauma and 
poisoning, infectious and parasitic diseases inherent in 
neonates | month to | year old. 


About 60 percent of the deaths at up to 1 year of age 
were referable to infants up to 1 month old (neonatal 
period), and in 45 percent of the cases death occurred 
in the first 7 days (early neonatal period) —— Table 3. 


In most developed countries, deaths in the early neonatal 
period referred to premature babies (with birth weight 
of up to 2500 g). In Russia, however, almost half 


most common causes —- birth trauma, asphyxia and 


ished appreciably in the 1990s. In 1993, 5800 infant 
deaths (21 percent of all infant deaths at up to | year of 
age) occurred outside of medical institutions or within 
the first few hours of being admitted to a hospital. Ac- 
cording to the data of the Russian State Committee 
for Sanitary and Epidemiological Oversight, coverage 
of infants up to 1 year old with preventive inocula- 


The adverse situation with infant mortality in our coun- 
try is largely related to the health status of women, on 
whom abortions have a devastating effect. As before, 
abortions are the prevailing means of preventing un- 
planned pregnancy. Contraceptives are not widely used 
because of *he poor quality of domestic products and 
high cost of .oreign ones. In Russia 3.5 million from 
about 5 million pregnant women prefer abortions each 


year. 


Worsening of working conditions have some effect 
on normal reproductive functions of women. As of 
the beginning of 1994, 4.6 million people worked in 
industry, construction transport and communications 
enterprises under conditions that did not meet the 
sanitary and hygienic standards; this corresponds to 14 
percent of those employed in these fields, including 
1.5 million (11 percent) women. Women make up 
about 40 percent of the night shift work force at 
industrial enterprises, the figure being 50-60 percent in 
the chemical, petrochemical, light and food industries. 


All this is instrumental in rise in incidence of pathol- 
ogy of pregnancy and parturition, and worsening of 
neonate health. According to the data of the Russian 
Minzdravmedprom- (Ministry of Health and the Medical 
Industry], in the last 10 years there has been a 4.5-fold 
rise in incidence of anemia among pregnant women, 
2.3-fold rise in diseases of the genitourinary system, 
1.9-fold increase in gestosis, and 1.5-fold increase in 
diseases of the circulatory system. In 1993, the share of 
pathological deliveries reached 55 percent. 


Maternal mortality is one of the criteria of health status 
of women and quality of medical care they receive. 
In Russia, this indicator has virtually failed to decline 
(Table 4). 
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Table 4. Dynamics of maternal mortality in 1985-1993 














Year 
Deaths due to complications of pregnancy, parturition 1985 1990 1991 1992 1993 
and postpartum period 
Absobute sumber 1282.0 943.0 941.0 806.0 712.0 
Per 100,000 parturients 54.0 47.4 $2.4 $0.8 $1.6 


























In developed countries, maternal deaths per 100,000 
births is 8-10 times lower (for example, it does not 
exceed 5 in Switzerland and Sweden, 6 in Great Britain, 
8 in the United States). 


The share of sepsis, hemorrhages and gestoses is in- 
creasing in the structure of causes of maternal mortal- 
ity. According to the data of the Russian Minzdravmed- 
prom, more than one-third of maternal deaths occur in 
medical institutions that are unable to provide preven- 
tive observation of pregnant women in risk groups and, 
if necessary, to render specialized care. 


In the last 3 years, neonate morbidity has virtually dov- 
bled: while every 7th infant was born sick (presenting 
some signs of disease) or becanie sick within the first 
few days of life in 1990, this applied to every 4th infant 
in 1993. 


The Forecasts of medical specialists do not lead us to 
expect improvement in the health of pregnant women 
and neonates in the immediate future, since morbidity 
among female adolescents has tripled in the last 10 years 
according to findings of preventive check-ups. 


Effect of Atmospheric Pollution on Health of 
Newborns in Orenburg 

957A0751A Moscow GIGIYENA I SANITARIYA 
in Russian No 1, Jan-Feb 95 pp 3-4 


[Article by V.V. Bystrykh and V.M. Boyev, Oren- 
burg Medical Institute, and Orenburg City Center, 
Russian Federation State Committee for Sanitary- 
Epidemiological Oversight; manuscript received 16 
Aug 94; UDC 616-053.31-02:614.71/.73}-07) 


(FBIS Abstract] The effects of atmospheric pollution on 
various indicators characterizing the health of neonates 
throughout Orenburg’s three administrative rayons (des- 
ignated X, Y, and Z) were examined. Data regarding the 
health of infants born in 1991-1993 to first-time parents 


between the ages of 18 and 25 were subjected to statis- 
tical analysis by Student's t-test and the computer pro- 
gram EPI-INFO. The main source of pollution through- 
out Orenburg was air pollution. No significant differ- 
ences between the atmospheres of the three study rayons 
were discovered except for the fact that rayon X's at- 
mosphere contained significantly lower levels of nitro- 
gen oxides and dust than the other two rayons did. The 
birth rates in the rayons during the study period were 
11.9, 11.3, and 12.8 per 1,000, respectively. The three 
rayons had respective infant mortality rates of 19.1, 
13.4, and 11.5 per 1,000 births. The incidence of con- 
genital anomalies discovered in neonates in rayons X, 
Y, and Z during the study period was 2.0, 3.6, and 5.5, 
respectively. Surprisingly, rayon X, the rayon with the 
lowest nitrogen dioxide and dust levels, had the highest 
infant mortality rate of the three rayons. It was therefore 
hypothesized that other nonenvironmental factors must 
be affecting neonatal mortality. The analysis of the link 
between aimospheric pollution and selected indicators 
of the health status of the Orenburg neonates, including 
body weight, body length, head circumference, and the 
incidence of premature birth, did reveal a number of ad- 
verse shifts in the health status of those neonates living 
in rayon Z, which was the rayon with the highest levels 
of atmospheric air pollution. For example, both male 
and female neonates in rayon Z weighed more than the 
neonates of the other two rayons even though the body 
lengths of all three groups of neonates were approxi- 
mately the same. A large number of large low-weight 
neonates were discovered in rayon Z. Rayon X had the 
highest number of neonates born more than 2 weeks 
before their expected delivery date. This was taken as 
indirect confirmation of the hypothesis of the existence 
of nonenvironmental factors in rayon Z that was formu- 
lated as a result of analysis of the three rayons’ infant 
mortality rates. Tables 2; references 15: 14 Russian, | 
Western. 
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Experimental Equipment for Biological Sewage nitrate concentration (85.14 percent). Because of the 
Treatment in Rural Areas Evaluated high intensity of nitrifying microbes, large quantities 


957A0751B Moscow GIGIYENA I SANITARIYA 
in Russian No I, Jan-Feb 95 pp 8-9 


[Article by Y.G. Kolosova, Saratov Scientific Research 
Institute of Rural Hygiene; manuscript received 22 Aug 
94; UDC 614.79:628.3:66.67] 


([FBIS Abstract] In most cases, existing factory- 
produced sewage treatment equipment used in rural 
areas is ineffective for a variety of reasons, including 
wide variations in the quantitative and qualitative 
profile of the sewage treated and shortages of electrical 
equipment and trained personnel. New combination 
sewage equipment that combines features of biofilters 
and aeration tanks and that was developed at the 
Rostov-na-Donu Scientific Research Institute of the 
Municipal Services Academy imeni K.D. Pamfilov is 
designed to eliminate these problems. The equipment, 
which is intended for complete biological sewage 
treatment, is designed in the form of a single unit 
consisting of a mixing chamber, circulating pump, 
biofilter charged with type VO (All-Russian State Stan- 
dard GOST 20430-75) asbestos cement board, and an 
aeration tank/settling tank. The circulating pump helps 
mix the suspension of unsettled sewage in recirculating 
liquid with sludge in the mixing chamber with a day 5 
biochemical oxygen demand [BOD,] of 200-270 mg/ 
1 O,. In the biofilter, organic pollutants are oxidized 
by the biocenosis growing in the filter. In the aeration 
tank, oxidation is accomplished by activated sludge. In 
the aeration tank, the activated sludge biomass obtains 
the oxygen it needs from the oxygen dissolved in the 
liquid sewage when it is sprayed and passed through 
the filter as well as from the air that passes through 
the aeration columns as air and liquid move from the 
biofilter into the aeration tank. The experimental pro- 
totype of the new combination sewage treatment unit 
was subjected to season-by-season hygiene evaluations 
in a rural area of Krasnodar Kray in 1985. The native 
waters used in the tests contained eggs of various types 
of helminths (Dicrocoelium, Ascarides, and Trichiura 
trichiura [whipworm)]) and various bacteria (including 
colibacilli, enterococci, Proteus, and pseudomonads). 
During the biological sewage treatment process, the 
organic compounds present in the sewage oxidized. 
The concentration of suspended matter decreased from 
362.0 to 147.0 mg/l (a 61.4 percent decrease), and the 
BOD, decreased from 276.99 to 4.07 mg/l O, (a 98.5 
percent decrease). Decreases in the following impor- 
tant chemical-sanitary indicators were also achieved: 
concentration of suspended matter (74.79 percent); 
permanganate oxidizability (91.8 percent); chemical 
oxygen demand [COD], 74.62 percent), and ammonium 


(up to 14-19 mg/l) of nitrates formed in the treated 
waste waters. The effectiveness of the biological 
sewage treatment was reduced when municipal sewage 
and industrial sewage were treated together. References 
5 (Russian). 


Stability of Botulinic Toxins Studied To Select 
Laboratory Procedures 


957A0751C Moscow GIGIYENA I SANITARIYA 
in Russian No 1, Jan-Feb 95 pp 9-12 


[Article by IS. Kazdabina, Epidemiology and Mi- 
crobiology Scientific Research Institute imeni N.F. 
Gamaleya, Russian Academy of Medical Sciences, 
Moscow; manuscript received 11 Jul 94; UDC 
613.31:615.919:579.882.13}-074) 


([FBIS Abstract] The stability of botulinic toxins in so- 
lutions and beverages (including alcoholic beverages) 
was examined to determine the types of procedures that 
should be included in laboratory analyses of various 
beverages to detect botulinic toxins in them. Prepara- 
tions of types A, B, C, E, and F botulinic toxins were 
obtained by sedimentation with ammonium sulfate or 
hexametaphosphate. The following beverages and solu- 
tions were studied: three brands of vodka (pH 8.7-9.4); 
40 percent rectified alcohol (pH 5.9-6.3); tap water (pH 
7.15-7.6); two brands of mineral water (pH 5.9-6.6); 
three fruit drinks (pH 2.6-3.3); three types of dry wine 
(pH 3.0-3.3); two dessert wines (pH 3.4-3.7), and two 
types of beer (pH 4.2-4.4). Gelatin-phosphate buffer (pH 
6.2) and a 0.85 percent solution of NaCl (pH 5.4-5.6) 
were also used. A pH-121 potentiometer was used to de- 
termine pH. The toxicity and specificity of the botulinic 
toxins were determined in experiments performed on 
white mice weighing 14-16 g each. The stability of the 
individual toxins in the various solutions and beverages 
was determined. The stability of the individual toxins 
varied widely depending on the solutions and beverages 
in which they were suspended and on the temperature at 
which the solutions and beverages were maintained. All 
of the toxins remained most stable in beer, mineral wa- 
ter, fruit drinks, dessert wine, and 40 percent alcohol: In 
these solutions and beverages, they retained 50 percent 
of their initial toxicity for 5-70 days. Of the five tox- 
ins studied, type C toxin proved most stable in drinking 
water. The pH of the solutions and beverages tested did 
not change after the concentrated botulinic toxins had 
been added to them regardless of the storage tempera- 
tures used. The botulinic toxins were destroyed at pH 
8.7-9.4 (vodka). No direct dependence of the stability of 
botulinic toxin on pH was observed at pH levels of 2.6 
to 6.6. The experiments confirmed that biological assays 
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and neutralization testing on white mice may indeed be 
used to detect botulinic toxins. Table 1; references 11: 
4 Russian, 7 Western. 


Study Checks for Link Between Radiation, Aging 
of Population Along Techa River 

957A0751D Moscow GIGIYENA I SANITARIYA 

in Russian No 1, Jan-Feb 95 pp 25-27 


[Article by Ye.V. Polzik, M.F. Lemyasev, A.N. 
Varaksin, V.S. Kazantsev, M.Yu. Yakusheva, L.G. 
Gorbich, A.A. Zhivoderov, and Z.M. Kuznetsova, 
Industrial Ecology Institute, Ural Department, Russian 
Academy of Sciences, Yekaterinburg, and Ural Medical 
Institute, Yekaterinburg; manuscript received 27 Sep 
94; UDC 612.67.06:[614.73-0760) 

(FBIS Abstract} A study was conducted to determine 
whether the radiation associated with the Mayak Pro- 
duction Area, which operated on the Techa River's 
banks from 1949 to 1955, was affecting the aging 
process of adults living along the Techa. The study pop- 
ulation (n = 903) consisted of those individuals aged 
18 years or older who resided in the following viilages 
along the Techa River: Verkhnyaya Techa, Kazantsevo, 
Anchugovo, and Shutikhinnskoye. The controls (n = 
337) were adults from the village of Krhykovo, which 
was characterized by the same living conditions and 
level of medical service as the study villages but is not 
located along the Techa’s banks. A specially developed 
survey instrument was used to gather information about 
the study subjects’ social conditions, hygiene habits, and 
environments. The only difference found between the 
experimental and control groups’ lifestyles was in the 


fitting biological age). Biological age was determined 
on the basis of data about the study subject's arterial 
pressure, duration of breath holding, static balancing, 
and body weight, as well as their subjective assessment 
of their health. Study subjects’ renormalized calendar 
ages were taken as their fitting biological ages. For both 
sexes taken together, the difference between biological 

and fitting biological age equaled 1.76 +/- 0.76 for 
and -0.74 +/- 1.17 for the con- 
in the study sample, the 
difference between biological age and fitting biologi- 
cal age averaged +0.10 +/- 1.25 years for the experi- 
mental group and -3.41 +/- 1.45 for the control group. 
Among the men, the difference between biological age 
and fitting biological age equaled +4.52 +/- 0.84 years 
for the experimental group and +4.45 +/- 1.59 for the 
control group. These results were interpreted as indi- 


LIFE SCIENCES " 


rect evidence of a possible effect of radiation on the 
aging process. A systems analysis was then conducted 
to make a more definitive judgment regarding whether 
radiation was affecting the study populations’ rate of ag- 
ing. Factors influencing rates of aging were studied in 
two stages. In stage 1, criteria of genetic predisposition 
to premature (accelerated) aging were sought. Skin pat- 
terns on the fingers and palms, which are widely used 
in medical hygiene studies, were used. A total of 61 
features were evaluated. In stage 2 the role of radiation 
as an element of a system consisting of social, occupa- 
tional, biomedical, and genetic factors affecting the rate 
of aging was examined by the method of multifactorial 
analysis. Each individual in the study was character- 
ized in terms of 17 ecological, occupational, and other 
traits, including the type of dermatoglyphic phenotype. 
Of the 15 factors identified as affecting the rate of aging, 
the two associated with radiation, i.e., link between the 
site of residence and radiation and length of residence 
on the Techa’s banks since 1994, ranked in ninth and 
10th place. The following factors were found to have a 
greater effect on the rate of aging (in descending order): 
sex, presence of domestic cattle, alcohol consumption, 
occupational contact with toxins, smoking, education, 
genetic predisposition to premature aging, and age. The 
following factors were also found to affect the rate of 
aging, albeit less so than the two previously mentioned 
factors linked to radiation: total time in the work force, 
nationality, length of occupational contact with toxins, 
source of drinking water, and ownership of a vegetable 
garden and/or fruit trees. It was concluded that radiation 
in the area surrounding the Techa River in conjunction 
with the former Mayak Production Association is having 
a moderate effect on the health of the area’s population. 
Tables 2; references 7: 6 Russian; 1 Western. 


Analysis of Trends in the Development of 
Information Technologies and Substantiation of 
Development of the SARETBASE Toxicology 
Database 


957A075IE Moscow GIGIYENA I SANITARIYA 
in Russian No 1, Jan-Feb 95 pp 29-33 


[Article by S.M. Novikov, V.V. Poroykov, S.N. Tertich- 
nikov, L.N. Semenovykh, and D.A. Filimonov, Moscow 
Medical Academy imeni I.M. Sechenov, All-Russian 
Center for Research on the Safety of Biological Ac- 
tive Substances, Russian Federation Ministry of Health 
and the Medical Industry, Staraya Kupavna, Moscow 
Oblast; manuscript received 29 Jul 94; UDC 613.2/ 
4:002.5/.6] 


[FBIS Abstract] At the present time there are more 
than 11 million known chemical compounds. More than 
100,000 are traded internationally, and in the United 
States alone more than 32 million workers come into 
contact with more than 650,000 chemical compounds. 
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One of most promising ways of providing quick and 
timely information about chemicals’ toxicity and po- 
tential hazard is through the development of computer 
databases and methods of predicting chemicals’ physic- 
ochemical, ecotoxicologic, and sanitary-hygiene char- 
acteristics. Dozens of toxicology databases and more 
than 100 related computer databases are now operating 
throughout the world. The existing databases may be 
Classified as belonging to one of two types: reference 
databases and bibliographic databases. Many databases 
are essentially electronic abstract journals, reference 
books, or monographs intended for use in retrieving in- 
formation about individual chemicals or selected char- 
acteristics of chemicals. In the past few years there has 
been intensive development of integrative databases, in- 
Cluding an extensive system of chemical properties re- 
flecting the potential hazard posed by chemicals to man 
and the environment. The International Register of Po- 
tentially Toxic Chemicals is one of the best developed 
toxicology databases to date. Another trend of the past 
few years has been the development of systems consist- 
ing of a single software system for retrieving and ana- 
lyzing toxicology information. Despite the existence of 
a large number of diverse foreign databases devoted to 
toxic chemicals, development of Russian computer sys- 
tems to provide reference information about toxic chem- 
icals and predict their toxicity is considered a priority di- 
rection in scientific research. The conception of the SA- 
RET (Structure-Activity Relationship for Environmen- 
tal Toxicology) prediction system calls for a system that 
would use computer methods to calculate and estimate 
indicators of the potential hazard posed by chemicals, 
including a database (called SARETbase) devoted to 
chemicals’ ecotoxicologic characteristics as one of the 
system's key components. The database will include the 
basic indicators required for comprehensive assessment 
of a chemical’s hazard with consideration for Russian 
and international requirements. The database is slated to 
include summary (uneq \ivocal) estimates and numeri- 
cal, semiquantitative (e.g., weak or strong), or alterna- 
tive (yes or no) entries. Version 01 of SARETbase con- 
tains five information blocks that in turn include 132 
characteristics as follows: identifiers, chemical structure 
and physicochemical properties, toxicometry parame- 
ters for mammals, indicators characterizing human re- 
flex reactions, and sanitary-hygiene norms. The ideati- 
fier block will include the given chemical’s name, syn- 
onyms, Chemical Abstracts Service [CAS] and RTECS 
registration registration number, and chemical class. The 
physicochemical properties block will include informa- 
tion about a chemical’s molecular weight, boiling and 
melting point, refraction index, dipolar moment, solu- 
bility in water, vapor pressure, and ionization constant. 
The block titled “Toxicometry Parameters for Mam- 
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mals” will include 42 information fields reflecting chem- 
icals’ acute, subacute, and chronic toxicity via different 
paths of entry into the body. The block titled "Human 
Reflex Responses” will contain 27 fields of information 
in the form of qualitative and quantitative characteris- 
tics of chemicals’ smell and irritating effect on the res- 
piratory organs. The sanitary-hygiene norms block will 
contain 34 fields of information, including information 
about maximum permissible concentrations [MPCs] of 
chemicals in the workplace, atmosphere, and water bod- 
ies, as well as accepted MPCs in the United States. As 
of 1 August 1994, SARETbase (version 01) contained 
information about | ,540 chemicals. SARETbase may be 
used on an IBM PC/AT 286 with the CLIPPER database 
manager and TOOLS II library. Table 1; references 22: 
11 Russian, 11 Western. 


Use of Markers for Selecting Vaccinia Virus 
Recombinants 


957A08SIA Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian 
Vol 29 No 1, Jan-Feb 95 pp 9-15 


[Article by A. B. Krivogornitsyn and O. I. Ryazankina, 
Molecular Biology Scientific Research Institute — NPO 
Vektor, Koltsovo, Novosibirsk Oblast; UDC 578.821 
(manuscript received 1 Mar 94)} 


{[FBIS Abstract] The use of selected and nonselected 
markers for obtaining vaccinia virus recombinants is 
reviewed and the advantages and disadvantages of the 
different selection systems are discussed. The recombi- 
nant forms of the virus, expressing genes from differ- 
ent pathogenic agents, can be regarded as potential live 
virus vaccines. The two-stage strategy for obtaining re- 
combinant viruses is discussed, including its shortcom- 
ings. An alternative strategy is therefore the use of a 
selected marker and this method is already in wide use. 
Its different variants are discussed. In contrast to the se- 
lected markers critically assessed in the first section (tk, 
Ppt, neo, hph), markers for screening purposes do not 
,iford any substantial basis for survival of recombinant 
virus forms and are used only for their identification. 
In the case of screening or phenotypic markers the im- 
portant factors are simplicity and the specificity of the 
detection methods. Markers based on bacterial genes are 
in the widest use. Their principal advantage is that the 
bacterial product is easily detectable against the back- 
ground of eukaryotypic isozymes. Among the several 
other screening markers discussed is the luciferase gene 
of the firefly Photinus pyralis. Phenotypic markers do 
not make it possible to enrich the virus population with 
recombinant forms, which gives rise to definite difficul- 
ties in their selection. Ways to eliminate existing short- 
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comings in individual methods are suggested. Figures 
2; references 66: 3 Russian, 63 Western. 


DNA Sequencing by Continuous Stacking 
Hybridization Using Modified Oligonucleotide 
Matrices 


957A0851B Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian 
Vol 29 No I, Jan-Feb 95 pp 104-113 


[Article by Yu. P. Lysov, A. A. Chernyy, A. A. Bal- 
ayev, F. N. Gnuchev and A. D. Mirzabekov, Molecular 
Biology Institute imeni V. A. Engelgardt, Russian Acad- 
emy of Sciences, and K. L. Beattie, DNA Technology 
Laboratory, Houston Advanced Research Center, The 
Woodlands, TX; UDC 577.113.5 (manuscript received 
7 Apr 94, after revision 20 May 94))} 


(FBIS Abstract} DNA sequencing by hybridization with 
an oligonucleotide matrix (SHOM) with simultancous 
use of continuous stacking hybridization and gapped 
matrices is discussed. An analysis was made of recon- 
struction efficacy for various combinations of matrices 
and |-oligonucieotide libraries. The combined approach 
with use of stacking hybridization and a full, so-called 
BB matrix makes it possible to broaden the possibil- 
ity of use of the SHOM method for sequencing: for 
each specific problem it is possible to select the op- 
timum combination of the gapped BB matrix and li- 
brary of |-oligonucleotides. It also is possible to op- 
timize time expenditures in sequencing. Procedures to 
decrease the volume of the library of |-oligonucieotides 
reduces the time input in library preparation and on ma- 
nipulations with the library during regular experiments. 
These factors make the SHOM method more suitable 
for sequencing problems and increases reliability. How- 
ever, the method is suitable for the most part for se- 
quencing only of the genome coding segments because 
it does not make it possible to increase probe length 
significantly and eliminate the principal shortcoming of 
the SHOM method: the appearance of an uncertainty 
at the branch points. Solution of this problem requires 
additional information which might be obtained in bio- 
chemical experiments making it possible to measure the 
distance between segments of the sequenced fragment. 
In most cases combined use of continuous stacking hy- 
bridization and gapped matrices will make it possible to 
decrease the number of additional stacking hybridiza- 
tions by half. It is clear that only the combined use 
of different approaches will make it possible to solve 
the problem of genome sequencing with any sufficiently 
high efficiency. Figures 6; references 18: 3 Russian, 15 
Western. 
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Modulation of Cellular lon Channel Activity Using 
Arachidonic Acid, Its Metabolites, and Other Fatty 
Acids 


9S7A0904A St. Petersburg TSITOLOGIYA in Russian 
Vol 37 No 1-2, Jan-Feb 95 pp 5-65 


[Article by Z. I. Krutetskaya and O. Ye. Lebedev, Sci- 
entific Research Institute of Physiology, St. Petersburg 
University; submitted 5 Jul 94) 


(FBIS Abstract] This article summarizes the latest ex- 
perimental data on the modulation of ion channel ac- 
tivity using arachidonic acid (AA), its metabolites, 
and other fatty acids (FAs). It was shown that AA 
and other types of FAs, including cis polyunsaturated, 
trans polyunsaturated, cis monounsaturated, and satu- 
rated FAs, can be effectively used to directly regulate 
the activity of various types of ion channels, includ- 
ing: K* channels, Na* channels, Ca** channels, NMDA- 
receptor channels, AMPA-receptor channels, H* chan- 
nels, Cl channels, and gap junction channels, and nico- 
tinic acetylcholine receptors. They also affect cellular 
water permeability and active transport systems. Anal- 
ysis of this data reveals that the activity of various 
types of ion channels in a number of types of cells 
are effectively modulated by free FAs, including AA, 
as well as by AA metabolites (eicosanoids). Free FAs 
and eicosanoids may act as primary or secondary me- 
diators, regulating channel functions. Effective concen- 
trations of AA and eicosanoids are very close. It is sug- 
gested that AA regulates ion channel activity simulta- 
neously through direct and indirect mechanisms. Such 
a dual system of regulation is similar to the modulation 
by J-adrenoreceptors of Ca**-channels and Na*-channels 
in cardiac myocytes and Ca”*-activated K*-channels in 
smooth coronary vessel muscle tissue. This modulation 
could be induced by the direct action of G-proteins on 
the channels; it could also be facilitated by the phospho- 
rylation of channels by cAMP-dependent protein kinase 
A. Figures 3, tables 2; references 242: 11 Russian, 231 
Western. 


Kazakhstan Health Official on Pharmaceuticals 
Supply 
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[Article by Iskak Isergepov, chairman of the Committee 
on Health Protection of the Supreme Soviet of the 
Kazakhstan Republic: "People Need Medications Like 
Bread” UDC 615.7] 


(FBIS Translated Text] As is well known, man cannot 
live on bread alone. Although now, when the govern- 
ment without advanced compensation, not having re- 
turned even debts on wages, pensions, and grants in 
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the last three or four months, raises bread prices twice 
a month, it becomes the “headache” of many Kaza- 
khstan families. As compared with 1989, that is, in five 
years, morbidity in the republic has doubled. A bad diet 
and nervous stress—there are many reasons for this cir- 
cumstance. The need for medicinal substances has in- 
creased accordingly. For many, especially old, people 
and chronic patients they have become more important 
than bread. However, what is going on in our country 
with drugs? 


We will start with the fact that the state system of 
pharmaceuticals supply was destroyed and the most 
important sphere for ensuring man’s vital activity was 
farmed out to the Farmatsiya Holding. I consider its 
establishment one of the government’s major errors. | 
discussed this during the preparation of the indicated 
decree and will not tire of talking further. Since there 
is no state regulation of pharmaceuticals supply, chaos 
reigns in this sphere. 


Priorities on the list of suppliers of medicinal prepara- 
tions have changed. Russia, which previously held first 
place on this list, supplying cheaper medicinal prepara- 
tions, no longer holds this place. Both partners miscal- 
culated and the so-called “far abroad" won. 


The list of medicinal substances consumed in Kaza- 
khstan, which had been formed over the years, was 
disrupted completely. This brought about a shortage 
of some and an excess (including the writing off and 
destruction, for example, of insulin) of other prepara- 
tions, which were paid for with hard currency. If we 
take into consideration that contracts were signed not 
by state bodies (for example, the Ministry of Health 
Care, which knows the population’s need better than 
others), but by a commercial structure established un- 
der the former Ministry of Foreign Economic Relations, 
the figures of losses caused by the unprofessional ap- 
proach become clear. 


The already weak production base of the domestic 
pharmaceutical industry (the Almaty Pharmaceutical 
Factory and the Shymkent Chemical and Pharmaceutical 
Plant) and the list of medicinal substances produced 
there have deteriorated. 


Fighting for the establishment of our own pharmaceu- 
tical industry, we stopped seeing the forest behind the 
trees: Who will work at these plants? After all, one can 
count specialists in the technology of pharmaceutical 
production in the republic on the fingers of one hand. 
What does the government, the Ministry of Health Care, 
and the Ministry of Education think about this? In gen- 
eral, is there a plan for the training of these specialists? 
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The tax policy conducted by the state, the existing 
crediting system, and the monopolism of the Farmatsiya 
Holding have led to a rise in drug prices brought up to 
such a degree that people, like hospitals, can no longer 
afford medications. 


Leaving other problems aside for now, I would like to 
dwell on the last one, because it determines the popu- 
lation’s purchasing power on the market for medicinal 
substances. 


First of all, the selection on the basis of a tender and the 
conclusion of contracts for credit lines should be made 
only by the Ministry of Health Care, bypassing all kinds 
of intermediaries. 

Almost one year ago, on 24 December 1993, in Ash- 
gabad heads of states signed and on 15 June 1994 the 
Supreme Soviet of the Kazakhstan Republic ratified the 
Agreement on Providing the Population With Medicinal 
Substances, Vaccines, Other Immunobiological Prepara- 
tions, and Articles for Medical Purposes and of Medical 
Technology Produced in the Territory of CIS Member 
States. From the moment of the signing of the agree- 
ment and even after ratification the government has done 
nothing for its realization. Conversely, as of 1 January 
1994 prices of drugs were released, although this was 
not done in any other CIS country. 


According to this agreement (Article 5), provision 
should be made for the allocation of favorable target- 
Oriented credits to producers of medicinal substances 
and the pharmaceutical service. This does not exist yet. 
At present for the purchase of medicinal substances 
Credits are granted at an annual interest of 300 percent. 
This raises the price of drugs by 35 percent! Is it really 
impossible to establish favorable crediting for these 
purposes and to lower the credit rate to a reasonable 
limit, for example, to an annual interest of 50 to 60 
percent or even lower?! 


This agreement (Article 6) provides for the abolition 
of export and import customs duties and of the value- 
added tax on all types of drugs and articles for medical 
purposes, which has not been done, even though the 
solution of this problem would have lowered the price 
of medications by another 20 percent. 


In order to stimulate the development of enterprises pro- 
ducing medical products and of the pharmaceutical net- 
work, the agreement provides for a 50-percent reduction 
by legislative means of taxes on the profit from the sale 
of medicinal substances. This would make it possible to 
lower the cost of medications by another 5 percent. So 
far the Cabinet of Ministers has not submitted such a 
proposal. It remains to hope that all matters connected 
with the agreement will be examined in detail at the fifth 
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meeting of the Council of Ministers of Health Care of 
CIS Member Countries, which will be held in Tashkent. 


The elimination of the targei-oriented deduction into 
the fund for the transformation of the economy would 
make it possible to lower the surcharge by another 5 
percent. This should be introduced into the Tax Code 
of the Kazakhstan Republic, which is being prepared 
by the Cabinet of Ministers. Pharmacies now pay 14 
types of taxes. In fact, the pharmaceutical network has 
been transformed by the state into an object of profit 
acquisition, instead of—by abolishing these taxes and 
thereby lowering circulation expenses—lowering prices 
of drugs as well. 


This year prices of municipal services and extra- 
departmental protection, on the whole, increased by 35 
percent and expenditures on the leasing of buildings, 
tenfold, which raised the surcharge on drugs by 30 
percent. Heads of city and oblast administrations have 
something to think about here. 


Thus, the adoption of the measures enumerated above 
will make it possible to lower prices of medicinal 
substances to one-half. 


And last. I consider it necessary to regulate the sale of 
medicinal substances by legislative means. It should be 
carried out only through pharmacies under any form 
of ownership and only with a license, because an 
uncontrolled sale of medications in commercial kiosks 
and on markets quite often leads to sad consequences. 


Returning to the title of the article, I want to say: There 
is no need to choose between bread and medications. 


People need them equally. 


Medical Science in Kazakhstan Under Market 
Conditions 
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[Article by M.K. Kappasov, O.M. Kim, and G.P. 
Gordiyenko, Ministry of Health Care of the Kazakhstan 

: “Medical Science in Kazakhstan Under Mar- 
ket Conditions” UDC 001.89:61(574)} 


{FBIS Translated Text} The specific nature of the intei- 
lectual market of the republic's physicians under real- 
istically formed conditions is determined by many fac- 
tors. Among the main ones the following can be singled 
out: the lack of integration with the world market, the 
low, according to world standards, level of material and 
technical supply of scientific institutions, and inadequate 
information support. In order that scientific institutions 
of the republic's Ministry of Health Care may change 
over to work under market conditions, it is necessary to 
cafry out a package of preparatory work. It should not 
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involve one-time measures, but a certain gradual sys- 
tem, which promotes at first the transition to work un- 
der market conditions and, subsequently, consolidation 
on it. This system provides for an analysis of achieved 
scientific results, evaluation of the existing personnel 
potential and of the production base, determination of 
the actual fixed capital per worker of primary sc. -ntific 
collectives and the real needs for its development and 
renewal, and elaboration of draft programs for scien- 
tific research, the results of which will be in demand 
under market conditions. At the same time, two basic 
directions—organization of the scientific labor market 
and of the scientific product market—stand out quite 
definitely. 


It is well known that society, which, on the one hand, 
should provide any branch of science with funds in a 
substantiated and assiduous manner and, on the other, 
utilize its results for its further economic and intellectual 
development and acceleration of scientific and technical 
progress, is the first and main client of any branch of 
science. 


Probably, it makes sense to study questions concerning 
the activity of scientific institutions of the system of 
the republic’s Ministry of Health Care under market 
conditions, the objective need for which is dictated by 
the times. 


Medical scientific research in the republic is conducted 
at 13 scientific research institutes and seven medical 
higher educational institutions. Despite economic diffi- 
culties, in the last two to three years the Ministry of 
Health Care has organized scientific research institutes 
of urology with an affiliate in Kzyl-Orda and the Sci- 
entific Center for Medical and Economic Public Health 
Problems; in Semipalatinsk, the Institute of Radiation 
Medicine and Ecology. It has opened central scien- 
tific research laboratories at Semipalatinsk, Akmola, and 
Shymkent medical institutes. 


Furthermore, the following scientific institutions of 
medical and hygienic specialization subordinate to the 
National Academy of Sciences of the Kazakhstan Re- 
public engage in working out public health problems: 
the Scientific Center for Regional Problems of Nutri- 
tion and the Institute of Physiology and Labor Hygiene. 


A number of scientific institutions have at their disposal 
a material base, which makes it possible to carry out 
research work on a modern level. They include the Re- 
public Scientific Research Center for the Protection of 
Mothers’ and Children’s Health, the Scientific Center 
for Surgery imeni A.N. Syzganov, the Scientific Cen- 
ter for Pediatrics and Children’s Surgery, the Scientific 
Research Institute of Epidemiology, Microbiology, and 
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Infectious Diseases, the Kazan Scientific Research In- 
stitute of Oncology and Radiology, the Antiplague Sci- 
entific Research Institute, and the Scientific Research 
Institute of Eye Diseases. At the same time, at scien- 
tific research institutes and higher educational institu- 
tions there is a shortage of modern equipment and the 
necessary reagents and needs for experimental animals 
are not met. Fixed capital is not renewed and production 
premises are noi repaired. 

More than 4,000 specialists, including 396 doctors 
and about 2,000 candidates of sciences, make up the 
personnel potential of the republic’s medical science. 
In connection with the breakup of the USSR, formation 
of the sovereign Kazakhstan Republic, and change in 
the political and economic situation the state of medical 
science has deteriorated. The coordination of scientific 
research and the methodological and consultative as- 
sistance of the Union's head institutions have stopped. 
The arrival of scientific medical literature has decreased 
sharply. Owing to low wages, many highly skilled spe- 
cialists have left scientific institutions. As a result, the 
volume of conducted research is decreasing and its qual- 
ity suffers. — 


The insufficient financing of the budget sphere, to 
which science belongs, as well as the existing principle 
of distribution of funds among institutions depending 
on the number of working scientific associates, has 
not stimulated the development of scientific research. 
Basically, problems of an applied nature have been 
solved, whereas the lack of profound basic research in 
any branch of science lowers its level significantly. 
Thus, in the republic's medical science a situation has 
emerged, in which, on the one hand, it is subjected to 
just criticism for the low efficiency of scientific results, 
weak effect on the state of practical public health, 
and lack of new ideas and developments on a world 
level, and, on the other, the very considerable scientific 
personnel potential of this branch often is unclaimed. 


It is clear that in the crisis state of our economy it is im- 
possible to approach world standards even remotely. At 
this stage there is primarily a need for a search for new 
ways of organization and management of medical sci- 
ence, determination of its priority directions, regulation 
of mutual relations between the client and the execu- 
tor of scientific work, evaluation of the efficiency and 
competitiveness of planned and obtained results, and 
development of mechanisms of their use in subsequent 
scientific research a’ | practical public health. 


The basic principles of organization and development in 
the republic are determined by the Law on Science and 
State Scientific and Technical Policy of the Kazakhstan 
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Republic and by a number of normative acts. These doc- 
uments include the financing of specific scientific and 
scientific-technical programs, not of institutions or their 
subdivisions. In accordance with the established statute 
medical programs are formed, examined by experts, and 
approved by the Ministry of Health Care. The financ- 
ing of programs is also carried out by the Ministry of 
Health Care from budget appropriations allocated by the 
Ministry of Science and New Technologies. 


In connection with this the Administration of Science 
and Medical Technologies has begun work on the intro- 
duction of new economic mechanisms of management 
and stimulation of medical science based on the financ- 
ing of specific work, which has undergone a competi- 
tive selection. The Statute on the Central Scientific and 
Technical Council and Expert Commissions has been 
prepared and approved. A data base of experts from 
highly skilled specialists has been formed. A method 
of evaluating plans for scientific research in the field 
of medicine has been worked out. It is based on an 
expert examination of a number of indicators character- 
izing the quality of scientific research—topicality, the 
expected novelty of results, practical and scientific sig- 
nificance of expected results, scientific and methodolog- 
ical support, and quality of information. Explanations of 
the used terms and concepts of criteria concerning the 
quality of scientific research have been prepared for ex- 
perts and three actual values of every indicator have 
been pointed out. 


The developed method was tested in 51 scientific and 
technical draft programs submitted by scientific research 
institutes and higher educational institutions of the Min- 
istry of Health Care in 1993-1994. Draft programs were 
drawn up in accordance with the recommendations of 
the republic’s Ministry of Science and New Technolo- 
gies. Seventy-five experts from leading specialists of 
this branch made an evaluation of the quality of planned 
scientific research. 


The submitted drafts encompassed the most urgent pub- 
lic health problems—the study of the ecological situa- 
tion and of the state of the population's health in the 
republic's various regions, development of new and im- 
provement of existing methods of prevention, diagnosis, 
and treatment of various diseases, and problems of im- 
munology, AIDS, and so forth. 


All experts unanimously noted the urgency of the 
developed directions and their priority and significance 
for this moment. Ai the same time, when novelty was 
evaluated, in experts’ opinion, only one out of 51 
draft programs corresponded to the world level. The 
indicated draft belongs to the field of immunology and 
was submitted by associates of the Scientific Research 
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Institute of Epidemiology, Microbiology, and Infectious 
Diseases. The other drafis did not specifically indicate 
the scientific achievement that was the basis for the 
planned research and did not present better existing 
projects and technical-economic indicators, which will 
be achieved in the process of performance of scientific 
research. The final results of most of the submitted 
programs are oriented toward the solution of practical 
problems and are of no great scientific value. Therefore, 
experts consider them not competitive on the foreign 
market. 


During an evaluation of the scientific and methodologi- 
cal level of programs more than one-half of the experts 
(52 percent) noted the inadequacy and deficiency of the 
submitted information, as a result of which they could 
not evaluate the competence and promise of a scientist 
and a scientific collective and the suitability of a subdi- 
vision or a laboratory for the conduct of the proposed 
research. In a number of cases experts drew attention to 
the groundlessness of the planned research, to the reality 
of fulfillment of the volume of work, and, in connection 
with this, to the lack of common sense in the requested 
financing. 


The practice of work on an expert scientific and 
technical examination of drafts highlighted a number 
of problems requiring its further improvement. 


Draft programs drawn up according to recommendations 
by the Ministry of Science and New Technologies of 
the Kazakhstan Republic, which in terms of individual 
indicators did not take into consideration the specific 
nature of medical science, were submitted for an expert 
examination. The lack of adequate information on 


. In our opinion, the recommendations 
up of scientific and technical draft 
programs developed by the Ministry of Science and 
New Technologies should be adapted with respect to 
the medical branch. 


Alternative drafts were absent, since, in fact, every sci- 
entific research institute of the Ministry of Health Care 
is a monopolist in the working out of individual prob- 
lems. Specialized and central scientific re- 
search laboratories of higher medical educational insti- 
tutions could not compete with them in the presentation 
of new scientific ideas. This did not make it possible to 
apply in practice the principle of competitive distribu- 
tion of financial resources. Therefore, the financing of 
medical science in 1994, in practice, was carried out ac- 
cording to the old principle—the financing of scientific 
institutions. 
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After a revision 45 draft programs were approved by the 
Central Scientific and Technical Council and presented 
for financing. 


Owing to the insufficiency of funds, the scientific po- 
tential of higher medical educational institutions—more 
than 270 doctors of medical sciences—as before, re- 
mains unclaimed. It would seem that higher medical 
educational institutions have a number of advantages 
as developers of scientific and technical programs and 
projects. They are capable of realizing not individual, 
minor topics, but overall scientific research, attract- 
ing scientists from various departments. Draft programs 
submitted by Almaty ("Clinico-Epidemiological Clas- 
sification of Kazakhstan's Biogeochemical Provinces") 
and Karaganda ("Medico-Ecological Problems Concern- 
ing the Health of Central Kazakhstan's Population") 
medical institutes attest to this. Nevertheless, funds for 
these programs were allocated in reduced amounts, ba- 
sically for the maintenance of central scientific research 
laboratories of higher medical educational institutions. 
On the other hand, scientific and pedagogical collectives 
of higher educational institutions are noted for a con- 
stant renewal of personnel (from students, probationers, 
graduate students, and candidates for the degree of doc- 
tor), which is especially important for the development 
of new scientific directions. The indicated advantages of 
higher medical educational institutions are used only to 
a small degree on the scientific labor market. The low 
Capital-worker ratio of central scientific research labora- 
tories of higher educational institutions and of scientific 
research sectors, as compared with scientific research 
institutes, is the reason for this. On the other hand, the 
existing system of financing of higher educational insti- 
tutions is oriented toward teaching and industrial train- 
ing activity, while the payment for scientific research 
remains in the background. The volume of financing in 
1994 for higher medical educational institutions com- 
prised only 14 percent of the total volume of allocations 
for science in the branch. The financing of science at 
higher educational institutions should proceed primarily 
through the strengthening of central scientific research 
laboratories and scientific research councils. Other pos- 
sibilities for additional financing—international grants, 
republic and regional science funds, the basic research 
fund, and establishment of a market and a scientific and 
technical infrastructure of engineering services and tech- 
nology transfer, of information and computer centers, 
and of centers for improvement of skills and retrain- 
ing of personnel in new scientific directions—should be 
used in the maximum possible way. The more devel- 
opers of sectorial scientific research institutes, higher 
educational institutions, and academic institutions com- 
pete among themselves or unite, the higher the effect of 
medical science will be. 
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The question of ensuring the independence and objec- 
tivity of the erypert examination is no less important a 
problem in its system. It is possible to solve the prob- 
lem of training of experts as highly skilled specialists 
in a certain field and to improve the method and form 
of conduct of an expert examination. However, it is im- 
possible to achieve an expert’s objectivity if the ques- 
tion of the independence of an expert examination is 
not solved. We have encountered this problem when 
attracting experts for an expert examination of scien- 
tific and technical programs and projects. Virtually 90 
percent of the experts in the field of medical science 
and public health work in the system of the Ministry 
of Health Care. Under conditions when the Ministry of 
Health Care acts as the client and organizer of an expert 
examination, while scientific institutions subordinate to 
it act as developers, it is problematical to achieve the 
Objectivity and independence of an expert examination. 
With such a system of organization of an expert exam- 
ination in the branch before long it will be necessary 
to engage not in a contest of scientific ideas, but in a 
contest of “authorities.” The results of an expert exam- 
ination would be objective and effective if the initial 
expert examination of priority, long-term, and expen- 
sive scientific and technical draft programs were carried 
out by an extra-departmental organization—in this case 
by the Ministry of Science and New Technologies of 
the Kazakhstan Republic with the attraction of scien- 
tists from other states. 


Under conditions of the scientific labor market, where 
the competitiveness of the scientific product is the basic 
principle, in order to increase the efficiency of the re- 
public’s medical science, it should be given the oppor- 
tunity to be stabilized quantitatively and qualitatively. 
Under present complex conditions it is unrealistic to 
conduct scientific research in all directions of medi- 
cal science and there are no funds for this. Possibly, 
it will be more sensible and rational if efficiently oper- 
ating, well-equipped, competitive scientific subdivisions 
of institutions remain and all the rest are self-liquidated 
as noncompetitive under market conditions. They them- 
selves should seek their own paths. 


As a result of such a reorganization of the scientific 
potential of this branch of science, on the one hand, 
a natural integration of science with production will 
occur and, on the other, through an efficient use of funds 
the possibility for the development of long-term priority 
directions in medical science will appear. In time such a 
reorientation should also occur with scientific research 
institutes of the Ministry of Health Care, because under 
market conditions it is impossible to conduct research 
oriented only toward the capabilities of a scientific 
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institution and not toward a product competitive on the 
intellectual market. 


Cutaneous Leishmaniasis in Kazakhstan's Arid 
Zone 


957A0717C Almaty ZDRAVOOKHRANENIYE 
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[Article by Zh.K. Kenzhebayev, K.Zh. Kenzhebayeva, 
and S.U. Turmagambetova, the Kazakh Scientific Re- 
search Antiplague Institute, the Almaty Medical Insti- 
tute imeni $.D. Asfendiyarov, the Kzyl-Orda Depart- 
ment of the Aral Sea Antiplague Station, the city of 
Kzyl-Orda; UDC 616.993.162 (574)]} 


[FBIS Translated Text] Abstract. The description of 
a natural focus of cutaneous leishmaniasis in Kaza- 
khstan’s arid zone is given. During an examination of 
patients in the territory of Kzyl-Orda Oblast seven 
species of mosquitoes of two genera (Phiebotomus 
and Sergentomiya) of the family Psychodidae were 
isolated. They live in the burrows of the great ger- 
bil and transmit the causative agent of leishmaniasis. 
Measures to prevent leishmaniasis among the popu- 
lation of the arid zone were developed. 


Bibliography: three items. 


Key words: natural focus of leishmaniasis, vectors of 
leishmaniasis, and prevention. 


In Kazakhstan's arid zone the role of infectious dis- 
eases, to which zoonotic cutaneous leishmaniasis spread 
by mosquitoes also belongs, is high in the general mor- 
bidity structure. This infection is limited to the area of 
great gerbils. According to Yu.A. Dubrovskiy’s data 
[3], leishmaniasis Goes not occur in regions of north- 
ern deserts, where there are no great gerbils. With the 
dispersion of these rodents to the north the migration of 
vectors is also possible. Therefore, the epizootic danger 
of the spread of cutaneous leishmaniasis in northern re- 
gions of the arid zone remains. 


People’s affection with zoonotic cutaneous leishmani- 
asis is mostly recorded in Kazakhstan's southern re- 
gions. In connection with the development of the Kyzyi- 
Kum tract of land conditions were created for the 
transformation of epidemically inactive natural foci of 
zoonotic Cutaneous leishmaniasis into epidemically ac- 
tive. Mosquitoes—carriers of the causative agent of this 
disease—flying from rodents’ burrows to the territories 
of settlements, can Cause people's mass infection with 
cutaneous leishmaniasis, where a significant increase in 
this nosology is observed anyway. A mass reproduction 
of mosquitoes in burrows of great gerbils near settle- 
ments is one of the reasons for the deterioration in the 
epidemiological situation with cutaneous leishmaniasis. 





owners. 


is ~ 


prohibited without permission of the copyri 











FBIS-UST-95-050 
12 December 1995 


A study of the epizootology and epidemiology of 
zoonotic cutaneous leishmaniasis in eastern Kyzyl- 
Kumy (Shymkent Oblast) was conducted from 1975 
through 1981 and on the irrigated land of the left 
bank of the Syrdarya River, from 1983 through 1987 
{2}. According to survey results, outbreaks of the 
infection among the population were noted mostly in the 
region of irrigation of the arid zone. The rodents’ 100- 
percent affection with leishmaniasis was established 
on individual plots of irrigated land. An outbreak of 
cutaneous leishmaniasis among people was first noted 
there in 1983. According to the data of the Shymkent 
Oblast Sanitary and Epidemiological Station, 92 people 
fell sick in eight settlements. In 1984 another 83 cases 
of the disease were detected in 11 settlements, in 1985, 
288 in 15, and in 1986, 335 in 22. Such a high incidence 
of leishmaniasis in settlements points to the existence 
of the population’s close contacts with vectors of the 
Causative agent of this disease. 


In five years (1975-1980) more than 2,000 patients suf- 
fering from cutaneous leishmaniasis were detected, that 
is, the infection is widespread in these regions. July- 
August is the most dangerous period of infection, be- 
cause during this period mosquitoes are very numer- 
ous and active. A rise in the epizooty of leishmaniasis 
among gerbils also occurs during the same period. The 
circulation of the causative agent among rodents takes 
place in the natural focus of cutaneous leishmaniasis. 
Depending on the number of carriers and vectors some- 
times a rise and sometimes a drop in epizooty is ob- 
served. 


D.Ye. Genis {1} notes people's infection with leishma- 
niasis in Kzyl-Orda Oblast (Terenozekskiy Rayon). A 
total of 113 cases in 29 settlements were recorded from 
1965 through 1975, including 101 cases were noted 
among residents under natural conditions. 


The fauna of blood-sucking mosquitoes in Kzyl-Orda 
Oblast was represented by seven species pertaining 
to two genera—Phlebotomus and Sergentomiya of the 
family Psychodidae (moth flies). They are Phlebotomus 
papatasii, Ph. alexandri, Ph. andreyevi, Ph. mongolen- 
sis, Ph. caucasicus, Sergentomiya arpacilensis, and S. 
paviovskiy. Depending on the nature of biotopes and 
landscape and climatic conditions they are spread un- 
evenly in qualitative and quantitative terms. Ph. pap- 
atasii, Ph. caucasicus, and S. arpaclensis are most wide- 
spread. The nature of their parasitism on various species 
of mammals reflects the degree of their trophic con- 
nections. In addition to burrows of great gerbils, mos- 
quitoes are found in burrows of small gerbils, ground 


squirrels, and predators—badgers, foxes, corsac foxes, 
jackals, and so forth. 
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Burrows of great gerbils in the arid zone retain a humid 
and warm microclimate and are the place of habitation 
of a mass of various invertebrate species [3]. Therefore, 
the wide distribution of great gerbils around settlements 
is of great epidemiological significance for the forma- 
tion of various groups of infectious diseases danger- 
ous to man’s health. In various geographic landscapes 
different mosquito species, depending on their popula- 
tion, prevail in the spread of zoonotic cutaneous leish- 
maniasis among people. In principle, mosquitoes of all 
species, under appropriate ecological conditions, can be 
vectors of cutaneous and visceral leishmaniasis. Mos- 
quitoes, which inhabit burrows of great gerbils located 
near settlements, pose the greatest danger to people, 
especially in May-August, when a significant increase 
in their population occurs. According to report data by 
workers of the oblast sanitary and epidemiological sta- 
tion (1993), at that time in rodents’ burrows here and 
there there were up to 1,000 mosquito specimens per 
glue sheet. At the same time, Ph. papatasii made up 
their bulk (up to 70 percent). However, this index is not 
constant, because the population of mosquitoes depends 
on the number of their feeders. Mass outbreaks of cuta- 
neous leishmaniasis, which could have been caused by 
people’s contact with mosquitoes during work in dachas 
and gardens, during saxaul procurement, and in hay 
fields, where they remained for the night, were recorded 
in the territory of Kzyl-Orda Oblast in the summer of 
1987. An active flight and attack by mosquitoes begin 
after sunset, intensify at dusk, and continue until dawn. 
People who sleep soundly after heavy physical labor do 
not note the bites. 


According to the data of the epidemiological survey of 
the oblast sanitary and epidemiological station in 1987, 
5,501 people, who had zoonotic cutaneous leishmania- 
sis, were noted in six settlements. 


This infection was observed most often in Zhanakorgan- 
skiy and Shiyeliyskiy rayons, which can be considered 
stable foci of zoonotic cutaneous leishmaniasis, where 
from 1987 through 1993 the number of people who had 
zoonotic cutaneous leishmaniasis was 5,245 and 161 re- 
spectively. From 1988 through 1991 a total of 68 peo- 
ple, who had zoonotic cutaneous leishmaniasis, were 
recorded in Kzyl-Orda and from two to three people, in 
the oblast’s rayons. 


The survey conducted made it possible to refine the 
territorial spread of the incidence of zoonotic cutaneous 
leishmaniasis among the population and to determine 
the natural foci of this infection, which, obviously, 
were formed hundreds of years ago, from the times of 
appearance of great gerbils in the arid zone. 
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control and to prevent cutaneous leishmaniasis, that 
is, to determine the time of flight of mosquitoes, 
their population in spring, and the daily and seasonal 
activity of their attack on people. These measures can 
become the prerequisite for the correct planning and 
implementation of measures of control of both vectors 
and carriers of cutaneous leishmaniasis. Therefore, in 
the arsenal of habitation of Ph. papatasii irrigated 
land, especially in the region of ancient deltas, should 
be under intensified control. In the natural focus of 
zoonotic cutaneous leishmaniasis and in a potentially 
focal territory the further constant study of Ph. papatasii 
as one of the main fellow members of the parasitic 


system is necessary. 
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Influence of Delta-Sleep Inducing Peptide and Its 
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Vastyanov, A. I. Brusentsov, I. I. Mikhaleva, I. A. 
Prudchenko and V. N. Zaporozhan, Normal Physiology 
Department, Medical Institute imeni N. I. Pirogov, 


Academy of Sciences; UDC 616.8-09.24-615.31:577- 
612.827 (manuscript received 28 Dec 92)} 


(FBIS Abstract) Experiments with Wistar rats were car- 
ried out in studying the effects of the delta-sleep in- 
ducing peptide (DSIP) and its analogues on locomotor 
and seizure activity when administered into the sub- 
stantia migra pars reticulata. The study was made be- 
cause little has been published on the mechanisms of the 
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antiepileptic effect of DSIP. It was found that intrani- 
gral microinjection of DSIP, as well as DSIP-1-DSIP-4, 
Causes a reduction in the levels of horizontal and ver- 
tical locomotor activity and visitation of central open 
field sectors. Antiseizure effects, expressed in a length- 
ening of the latent period of the first and clonic-tonic- 
and picrotoxin-induced convulsive spasms, as well as a 
decrease in their mean intensity, resulted from adminis- 
tration of DSIP, DSIP-2 and DSIP-3. It is postulated that 
changes in DSIP structure are accompanied by changes 
in the degree of expression of peptide effects on loco- 
motor and seizure activity after administration into the 
substantia nigra pars reticulata. The data collected con- 
cerning protective effects of the studied peptides on the 
experimentally induced seizure syndrome make it pos- 
sible to conclude that there is a relationship between 
DSIP-induced reduction in motor activity and the an- 
ticonvulsive efficacy of DSIP analogues in the case of 
their intranigral administration. This most likely is one 
of the components of the nigral-dependent seizure sup- 
pression mechanism. Figures 2; references 20: 8 Rus- 
sian, 12 Western. 


Serotonin Metabolism in Different Brain and 
Spinal Regions in Post-Vibration Hypotonia 
957A1046B St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 

in Russian Feb 95 Vol 81 No 2, pp 12-18 


{Article by G. K. Tropnikova, L. E. Rozhnova, G. P. 
Mironova and V. A. Kulchitskiy, Brainstem Physiology 
Laboratory, Physiology Institute, Belarus Academy of 
Sciences, Minsk; UDC 61.8.015.3+612.014.45 (manu- 
script received 21 Jun 93)) 


[FBIS Abstract] Since the role of individual compo- 
nents of the central nervous system in the mechanisms 
responsible for arterial pressure disturbances arising un- 
der the influence of vibration has been poorly under- 
stood, this phenomenon was experimentally studied us- 
ing adult male rats as subjects. It was established that 
total vertical vibration (10 Hz, 1 mm, 2 m/s?, 2 hours) 
increases the lability of vascular tone in the direction of 
both a decrease and an increase, depending on the initial 
arterial pressure levels. A decrease in arterial pressure 
was usually registered in rats with a higher basal pres- 
sure level. Two hours after vibration ended the animals 
subjected (experiment) and not subjected (synchronous 
control) to this vibration exhibited an identical decrease 
in arterial pressure. However, despite this, in rats of 
the experimental group, in comparison with the syn- 
chronous control, there was a considerable prevalence 
of the serotonin level in the medial hypothalamus, cau- 
doventrolateral and medial regions of the medulla ob- 
longata, as well as in the chest segments of the spinal 
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cord. The results indicate that the neurochemical mech- 
anisms for animals with post-vibration hypotonia and 
hypotonia in the control animals are evidently different. 
Figure 1; references 19: 7 Russian, 12 Western. 


Stress-Induced Analgesia. Role of 
Hypophyseal-Adrenocortical System Hormones 


957A1046C St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 
in Russian Feb 95 Vol 81 No 2, pp 40-46 


[Article by A. A. Filaretov, A. I. Bogdan and N. I. 
Yarushkina, Experimental Endocrinology Laboratory, 
Physiology Institute imeni I. P. Pavlov, Russian Acad- 
emy of Sciences, St. Petersburg; UDC 612.018+616.8- 
009.624 (manuscript received 19 May 94)} 


[FBIS Abstract] An answer was sought as to what 
degree an increase in the content of hypophyseal- 
adrenocortical system hormones, which always occurs 
during stress, determines the phenomenon of stress- 
induced analgesia. In 4 experiments on rats under 
Nembutal narcosis (4 mg/100 g of body mass) a study 
was made of the influence of stress on the content of 
corticosteroids in the blood and the appearance of an 
analgesic effect. Stress (stimulation of the rear paws 
by a current 0.7 mA for 3 minutes) caused parallel 
changes in the content of plasma corticosteroids and the 
pain reaction threshold. The introduction of a functional 
block of the hypophyseal-adrenocortical system caused 
either by the systemic administration of hydrocortisone 
(15 mg/100 g) or the implantation of dexamethasone 
(200 jg), in the region above the paraventricular nucleus 
of the hypothalamus there was a decrease in the 
degree of stress-induced analgesia. The administration 
of naloxone in doses 1 and 10 mg/kg did not result 
in changes in the degree of analgesia and the level of 
corticosteroids. It is concluded that the stress-induced 
analgesia, not mediated by opioids (specifically, beta- 
endorphin), is dependent on the corticosteroids when 
stress exposure is of short duration. Figures 7; references 
24: 9 Russian, 15 Western. 


Previously Unknown Physiologic Role of Carbon 
Dioxide 


957A1046D St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 
in Russian Feb 95 Vol 81 No 2, pp 47-52 


[Article by V. I. Bayev, I. V. Vasilyeva, S. N. Lvov and 
I. V. Shugaley, General Hygiene t, Pediatric 
Medical Institute, St. Petersburg; UDC 612.273+661 .97 
(manuscript received 7 Jul 93)] 


(FBIS Abstract) Investigations with rats adapted to 
acute hypoxia under conditions of a gradual increase 
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in CO,, decrease in O, and in situ cooling at 2-3° 
revealed an increase in the sum of polysialogangliosides 
and a decrease in monosialogangliosides in cerebral 
tissues, absence of accumulation of lipid peroxidation 
products and preservation of antioxidative capacity in 
the blood at the level of intact animals at the end 
of the first and a repeated (48 hours after the first) 
exposure. In vitro experiments revealed a sharp lag 
in the reaction of formation of methemoglobin and 
an intensification of the decomposition of hydrogen 
peroxide in the presence of sodium bicarbonate. The 
latter effectively inhibits the reaction of oxidation of 
oxyhemoglobin by the nitrite ion. This is attributable to 
acceleration of the process of breakdown of hydrogen 
peroxide by sodium bicarbonate and the extremely 
probably decrease in the affinity of hemoglobin to 
oxygen due to the formation of a bond between CO, 
and hemoglobin amino groups. Sodium bicarbonate is 
therefore proposed as a prophylactic and therapeutic 
agent when animals are exposed to sodium nitrite 
poisoning. The accumulating polysialogangliosides also 
participate in the antioxidation process. It is concluded 
from the described in vivo and in vitro experiments that 
exogenous CO, is an extremely important element for 
antioxidative body defense. Figures 3; references 16: 14 
Russian, 2 Russian. 


Influence of Chronic Irradiation by Discontinuous 
Unmodulated Microwaves on Functional State of 
Rabbits 


9STAIO46E St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 
in Russian Feb 95 Vol 81 No 2, pp 67-75 


[Article by A. L. Galeyev and G. I. Zhuraviev, Ra- 
diation Biophysics Laboratory, Cel! Biophysics Insti- 
tute, Russian Academy of Sciences, Pushchino; UDC 
612.08+612.014.42}+612.822 (manuscript received 31 
Mar 94)] 


([FBIS Abstract] A study was made of the influence 
of chronic irradiation by discontinuous unmodulated 
microwaves (800 MHz) with a power flux density 
1 mW/cm? on the functional state of rabbits. On 
the basis of registry of the dynamics of the electric 
activity of the cerebral cortex, frequency of cardiac 
contractions, respiration and behavioristic reactions of 
10 Chinchilla rabbits it was found that with regular 
daily irradiation for a period of 10 minutes there is 
an impairment of normal alternation of the states of 
rest and activity due to an intensification of inhibition 
processes in the background and during exposure and 
stressing of body systems in the aftereffect. Changes 
in the EEG, ECG and respiration rate were observed 
in only 2 of the rabbits after 5-7 experiments. Such 
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changes are therefore observed only in some animals 
with increased sensitivity of the central nervous system 
to external environmental factors and evidently are 
attributable to aspecific adaptation reactions arising in 
response to the informational “newness” of sensations 
resulting from the activation and deactivation of a 
microwave field, in turn giving rise to a dominant focus 
of excitation. Discontinuous irradiation therefore has 
an entirely different effect than continuous irradiation. 
It is a stronger irritant because each activation and 
deactivation sends a stressing signal, although it may 
be weak, to the central nervous system which may have 
an accumulative effect in susceptible subjects. Figures 
2; references 11: 


Influence of Some Drugs on Bronchial Resistance 
Under Respiratory Musculature Fatigue Conditions 


QSTAIO46F St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 

in Russian Feb 95 

Vol 81 No 2, (manuscript received 15 Aug 94) pp 83-88 


[Article by D. V. Akimov, I. A. Vinogradova and 
A. I. Shevchenko, Pharmacology and Microbiology 
Department, Petrozavodsk State University; UDC 
612.2:612.217] 


(FBIS Abstract] Since impairment of functions of respi- 
ratory musculature plays an important role in the forma- 
tion and development of chronic obstructive pulmonary 
diseases, a study was made of the influence of res- 
piratory musculature fatigue and histaminic bronchial 
constriction on the electromyography indices of the di- 
aphragm and outer intercostal muscles and respiration 
rate. Among the 160 narcotized tracheotomized cats 
used in the study as a model there was continuous reg- 
istry of bioelectric activity of the respiratory muscles. 
Against the induced fatigue background there was a 
sharp worsening of the course of the bronchial constric- 
tive reaction and in 82 percent of the cases the bronchial 
spasms resulted in death of the animals. Since there 
has been little attention in the literature to the use of 
drugs for treating such conditions, a variety of drugs 
were administered and the efficacy of each was individ- 
ually assessed. The administration of the investigated 
substances (euphyllin, etymisol, adenosine triphospho- 
ric acid, pyracetamum, dibasol, prednisolone) against 
a background of fatigue of the respiratory musculature 
in most cases made it possible to prevent the death of 
the animals as a result of bronchial spasm. The most 
Clearly expressed benefits were noted from euphyllin, 
pyracetamum and adenosine triphosphoric acid. Figures 
2; references 15: 14 Russian, 1 Western. 
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Estimation of the Accident-Related Irradiation 
Dose Incurred by Personnel of the Chernobyl 
Nuclear Power Plant During 1986 


957A1031A Moscow ATOMNAYA ENERGIYA 
in Russian Mar 95 No 3, pp 195-199 


{Article by Ye.A. Ivanov and L.P. Khamyanov, All- 
Russian Scientific Research Institute of Nuclear Power 
Plants, and S.V. Ilichev, A.V. Nosovskiy, and I.B. 
Snisar, Chernobyl Nuclear Power Plant Production 
Association, Chernobyl, Ukraine; 6 Jan 95; UDC 
612.014.481] 


(FBIS Translated Text] The radiation consequences of 
nuclear power plant accidents for plant personnel and 
the public have attracted a great deal of attention in the 
scientific community and in social circles in all countries 
in which nuclear power generation is being developed. 
In addition to theoretical studies of the subject, analy- 
sis of the actual events at the Chernobyl Nuclear Power 
Plant and particularly the irradiation doses incurred by 
plant personnel when the accident itself and its con- 
sequences were being cleared is also very important. 
Such analysis provides a true picture of the distribu- 
tion of the irradiation dose during serious accidents at 
nuclear power plants and makes it possible to find the 
parameters of the said distribution and thereby deter- 
mine the actual radiation consequences for a specified 
Category of people. Comparing the consequences and 
the related actions of specific personnel will undoubt- 
edly be useful for developing practical measures to pro- 
tect personnel during serious accidents at nuclear power 
plants. On a scientific plane, analysis of the distribution 
of accident-related irradiation doses incurred by person- 
nel at the Chernobyl Nuclear Power Plant will provide 
some source data for validating criteria regarding limit- 
ing the collective irradiation dose incurred by personnel. 


The main problem in making a retrospective estimate 
of collective indicators of irradiance of the Chernobyl 
Nuclear Power Plant's personnel in 1986 is the lack 
of complete data regarding individual dose load. The 
information that has been obtained to date, however, 
is sufficient to make an initial approximation of the 
collective dose of the nuclear power plant's personnel 
in 1986. The data lying at the basis of the computations 
are the results of a detailed reconstruction of individual 
routes of movement under conditions of the radiation 
situation existing during and after the accident. Direct 
interviews with eyewitnesses and other witnesses to the 
events of 1986, consultations with experts, and data 
from the nuclear power plant's personnel department 
and archives and from numerous outside organizations, 
etc., helped in reconstructing the routes. 
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From a mathematical statistics standpoint, the actual ir- 
radiation dose incurred by plant personnel in 1986 con- 
stitutes the data universe, and that portion of data that 
has been reconstructed for the current situation is the 
sample population (or sample). The data universe is un- 
known and can only be determined with a sufficient 
degree of precision after the work entailed in recon- 
structing the dose has been completed. 


In view of the aforesaid, the problem of estimating the 
accident-related irradiation dose incurred by personnel 
of the Chernoby! Nuclear Power Plant during 1986 may 
be formulated as follows: estimate the collective irradi- 
ation dose incurred by plant personnel as a parameter 
of the unknown universe based on a sample population 
of individual irradiation doses identified for the current 
time. 


The rather correct form of the interpolation curve of 
the histogram in Figure | (with the exception of the 
irregularity in the interval from 75 to 90 cGy, which 
will be discussed below) is noteworthy. The said fact 
must not, however, be linked to any specific distribution 
law because the histogram describes a nonrepresentative 
sample rather than a universe. This means that as the 
size of the sample population increases, the interpolation 
curve should, generally speaking, assume a different 
shape. Yet another distinction of the histogram is the 
existence of a "dip" between the graph’s main peak and 
the zero dose. The said dose dip may be interpreted 
as some sort of dose threshold of the accident under 
consideration and may be considered its characteristic 
constant. 

















mathematically reconstructed for the present time. 
(X-axis = dose in cGy; y-axis = An/n, percent.) 


In accordance with the principles of mathematical statis- 
tics, the mean (with respect to the universe and sample) 
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values of any one random'‘quantity are approximately 
equal provided that the sample is representative, which 
is to say that it is equally representative of all objects in 
the universe. In other words, if the sample population 
reconstructed for the present time is representative, the 
formulated problem could be solved simply by calculat- 
ing the mean value for the sample. But the problem is 
that today’s sample is not representative. Consequently, 
the error resulting from calculating the mean dose val- 
ues based on the said sample would be unacceptably 


large. 


The reason why the current sample population is non- 
representative is related to the fact that dose reconstruc- 
tion work tends to focus primarily on those individuals 
subjected to the biggest radiation effect during the first 
few days following the accident. In other words, the cur- 
rent sample population primarily represents the higher 
dose region of the universe, which it turn significantly 
limits its representativeness. 


When solving the problem, it is advisable to separate 
the first 5 days of the accident, i..e, the period from 
26 through 30 April 1986, into a unique period termed 
Clearing of the accident proper and to also consider 
the corresponding extreme irradiation dose incurred by 
plant personnel separately from the irradiation dose in- 
curred during the subsequent period of clearing the ac- 
cident’s consequences. The ending date of the period 
in which the accident was cleared was not selected ar- 
bitrarily inasmuch as 30 April marked the beginning 
of the following extensive radiation safeguarding mea- 
sures intended to significantly reduce the likelihood of 
irradiation of personnel working under the emergency 
conditions: all plant employees’ residences were relo- 
cated from Pripyat to the first duty settlement of Ska- 
zochnyy, which made it possible to give plant employ- 
ees a safer route and to thereby reduce the transport 
dose load (which based on the results of reconstruc- 
tion of the dose in the preceding period of clearing the 
accident, amounted to approximately 56 percent of the 
accident-related dose for all of 1986); instrument-based 
personal radiation dose monitoring was instituted; and 
transport personnel began using armored vehicles. 


The deviation from the generally accepted date of the 
accident’s end (6 May 1986) may be explained by the 
fact that it is specified as the date on which radioactive 
emissions into the atmosphere decreased sharply. The 
decisive factor for plant personnel, however, was the 
radiation situation inside the nuclear power plant's 
buildings, on the building roofs, on the plant site, and in 
the close-in zone, where the radiation situation had been 
fully established by the end of the day of 26 April 1986 
(according to data from the USSR Ministry of Health's 
Biophysics Institute) and was dictated primarily by the 
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coarsely dispersed (up to macroblocks of the core) 
fraction of fuel particles. 


Another factor besides implementation of the aforemen- 
tioned measures that noticeably affected the process of 
accident-related irradiation of the plant's personnel was 
the completion of most of the emergency operations en- 
tailed in clearing the accident and the halting of those 
unnecessary operations that were initially considered ex- 
tremely useful. 


On the basis of the aforesaid, the plant’s personnel may 
be divided into the following three categories: partic- 
ipants in the process of clearing the accident’s con- 
sequences (May-December 1986); participants in the 
process of clearing the accident (26-30 April 1986); and 
individuals incurring a lethal irradiation dose. It follows 
from an analysis of Figure 2, that it is highly likely that 
those individuals belonging to the first group were ir- 
radiated at the level of single centigrays (rad), whereas 
those individuals in the second group incurred an irra- 
diation dose amounting to dozens of centigrays. Of spe- 
cial note is the clearly visible singularity of histogram 
1 in the vicinity of 25 cGy (which corresponds to the 
maximum permissible dose established for the period in 
which the accident’s consequences were cleared), which 
explains the aforementioned singularity of the histogram 
of the irradiation dose incurred by plant personnel dur- 
ing 1986 (see Figure 1). The unique status and social 
significance of the category of the maximum permissi- 
ble dose on the one hand and the principle of extremal 
prediction in radiation safeguarding on the other hand 
makes it necessary to inflate (of course, within the er- 
ror limits) the results of calculation of the route dose 
of irradiation in those cases where it approaches the 
maximum permissible dose. The graphic analogy of the 
given situation is the situation where part of the his- 
togram on the left in the vicinity of the maximum per- 
missible dose is cut off (resulting in the formation of 
a “trough") and is shifted to a level of 25 cGy (result- 
ing in the formation of a local “peak"). The result of 
such a redistribution of the dose is immediately visible 
in the corresponding histogram. Local irregularities in 
the dose load histograms for the period in which the ac- 
cident’s consequences were cleared and for all of 1986 
thus have an artificial origin and may be ignored when 
analyzing the rational aspect of the accident as an ob- 
jective phenomenon. 

Mathematical analysis of the histograms in Figure 2 
confirms that the distribution of the accident-related ir- 
radiation dose incurred by the plant personnel in the first 
two categories conforms to an exponential law (based 
on the criterion x’) in a satisfactory manner, which in 
turn indicates the objective nature of the demarcated 
periods of clearing of the accident and clearing of the 
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accident’s consequences. This is precisely why it may 
be stated that division of the plant's personnel into the 
specified categories is not a formal procedure or simply 
a convenient mathematical technique but that it instead 
reflects the objective existence of stages in a radiation 
accident characterized by a qualitative difference in the 
radiation situation and relative constancy of the condi- 
tions of irradiation of plant personnel within each of the 
periods. The fact that the sample population formed on 
the basis of reconstructed dose loads conforms well to 
objective laws connected with an exponential distribu- 
tion law is additional evidence that the results of the 
retrospective dose estimate adequately reflect the actual 
process of irradiation of the Chernobyl Nuclear Power 
Plant’s personnel in 1986 and the high reliability of the 
estimation results. 
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Figure 2. Histogram of the reconstructed 
irradiation dose incurred by individuals belonging 
to categories 1 and 2. (X-axis = dose in cGy; Y-axis 

= An/n, percent.) 


There are thus grounds to state that the irradiation 
dose within the framework of each personnel category 
is a practically random variable that does not depend 
on the aforementioned priority when reconstructing 
the dose, which sharply limits the representativeness 
of the sample population in relation to the universe. 
This makes it possible to consider the irradiation dose 
incurred by one category of plant personnel as a 
representative sample population for the corresponding 
data set of the unknown universe. When such is the case, 
the mean value of the reconstructed dose [d"] for the 
i-th category of plant personnel is a correct estimate of 
the actual mean dose d of all plant personnel belonging 
to the same category, which is to say that d = d°, where 
i= 1, 2, 3. 


The collective dose of the Chernobyl Nuclear Power 
Plant's personnel during 1986 is calculated in accor- 
dance with the formula 





is report may contain copynghted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














FBIS-UST-95-050 
12 December 1995 


D = Nd, + N,d, + Ny (1) 


where N.d, represents the number of plant personnel in 
the i-th category and d, represents the true mean irra- 
diation dose incurred by personnel in the i-th category, 
where i = 1, 2, 3. 


The distribution of the Chernobyl Nuclear Power Plant's 
personnel with respect to the specified categories in 
1986 was as follows: N, = 3,500; N, = 1,600; and N, = 
18. 


The reconstruction of the accident-related irradiation 
dose incurred by plant personnel in 1986 yielded 
the following results: d,° = 9.7 cGy; d,” = 41 cGy; 
and d,* = 630 cGy. Assuming that these values are 
reliable estimates of d, and considering relationship (1), 
we find that the collective accident-related irradiation 
dose incurred by the plant's personnel during 1986 
amounts to 1,100 Gy (allowing for the lethal irradiation 
dose incurred) and 980 Gy (not counting those plant 
personnel who died). 


An analysis of the results of dosimetric calculations of 
the routes demonstrates that 70 percent of the accident- 
related irradiation dose incurred by the plant's personnel 
in 1986 can be attributed to the period in which the ac- 
cident itself was cleared. This fact indicates the colossal 
importance of information about the radiation situation 
existing immediately after an accident. The price paid by 
the Chernobyl Nuclear Power Piant’s personnel during 
the period of uncertainty before that point where enough 
information about the accident’s course was available 
to make decisions regarding radiation protection was 
very high. According to International Radiation Protec- 
tion Commission [IRPC] publication No. 40 (Moscow, 

i 1994), the plant’s employees have a 
lifetime probability of dying from irradiation-induced 
cancers of approximately 0.04 1/Sv. In view of the data 
presented, the estimated death toll of the period in which 
the accident was cleared is 26, and there will be an ad- 
ditional 39 deaths as a result of the accident-related ir- 
radiation incurred in 1986 (this does not count the 18 
individuals who died during the accident). 


The question of the suitability of the specific actions 
(interventions) taken when the accident and its conse- 
quences were cleared is inevitable in view of the great 
toll on the plant's personnel. It is hardly possible to 
provide a comprehensive quantitative estimate of the 
actions’ risk-benefit ratio, especially in a social context, 
because the events that occurred at the nuclear power 
plant in 1986 developed under conditions of a strict 
administrative command and production system. When 
the problem is examined from a conceptual standpoint, 
consideration must be given to the basic principles of 
radiation safeguarding during interventions that are in- 
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cluded in the latest IC?” recommendations. They state 
that the level of interven. | .» acceptable if it is jus- 
tified and when protection is optimized. The actions of 
the nuclear power plant's personnel when clearing the 
accident were undoubtedly justified because they helped 
prevent large-scale irradiation of the public, the possi- 
ble consequences of which would be difficult to predict. 
With regard to the principle of optimizing protection, 
which is to say that the form, scale, and duration of 
intervention should result in the maximum pure benefit 
(i.e., the overall benefit from the intervention minus the 
associated risk), it may be said that the principle was 
violated because the harm incurred by the plant's per- 
sonnel during the intervention was unacceptably great, 
which in turn resulted in a sharp decrease in pure ben- 
efit. 


A conceptual estimate of the risk-benefit ratio of the in- 
terventions taken during the accident confirms the fol- 
lowing important position contained in the ICRP rec- 
ommendations: The principles of radiation safeguarding 
during an intervention must represent a unified, logically 
connected system, and the use of its component princi- 
ples individually is unacceptable. 


Effect of Tuftsin on the Functional State of 
Structures of the Rat Brain in Cases of 


Dopaminergic System Dysfunction 

9S7TAIO44A St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I.M. SECHENOVA 

in Russian Mar 95 Vol 81 No 3, pp 29-34 


[Article by N.S. Popova and Ye.L. Dovedova, Condi- 
tioned Reflex Morphophysiology Laboratory (head, O.S. 
Adrianov) and Cytochemistry Laboratory (head, L.M. 
Gershteyn), Brain Scientific Research Institute, Russian 
Academy of Medical Sciences, Moscow; manuscript re- 
ceived 22 Jun 94; UDC 612.822.1(014.46:615.275.4] 


(FBIS Abstract] The effect of the tetrapeptide tuftsin on 
the functional state of the structures of the rat brain dur- 
ing cases of dopaminergic system dysfunction was ex- 
amined in a series of experiments performed on 36 Wis- 
tar rats divided into 3 groups of 12 rats each. The group 
1 rats served as controls. The group 2 rats received 
haloperidol in a dose of 500 jg/kg body weight fol- 
lowed 60 minutes thereafter by tuftsin in a dose of 300 
pghkg body weight. The group 3 rats received haloperi- 
dol daily for 30 days (total dose, 15 mg), after which 
they too were administered tuftsin. Electrodes were im- 
planted into the motor and visual areas of the rats’ cere- 
bral cortex and into their caudate nucleus, and an Alvar 
encephalograph was used to record electroencephalo- 
grams [EEGs] reflecting the effects of tuftsin in the pres- 
ence/absence of haloperidol. The levels of protein and 
monoamine oxygenase in subfractions of the motor area 
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of the rats’ cerebral cortex and caudate nucleus were de- 
termined spectrophotometrically by the Lowry method, 
and the levels of dopamine, norepinephrine, serotonin, 
and 5’-oxyindoleacetic acid in a homogenate of their 
brain tissue were determined fluorimetrically. Both the 
single and multiple injections of haloperidol inhibited 
the activity of the rats’ dopaminergic system. Symptoms 
of appeared in the rats that received a sin- 
gle injection of haloperidol. A comparison of the EEGs 
recorded for the mice 10-15 minutes after injection of 
the haloperidol and then after the same rats had been 
injected with tuftsin (25-40 minutes after they had been 
injected with haloperidol) confirmed that tuftsin normal- 
izes activation of the rats’ neurotransmitter system. The 
single injections of haloperidol reduced the level of ac- 
tivity of monoamine oxidase B [MOA-B] in the motor 
area of the cerebral cortex and caudate nucleus without 
changing the level of MOA-A activity. The subsequent 
tuftsin injection resulted in a gradual normalization of 
MOA-B and significant suppression of MOA-A activity 
in both of the aforesaid formations of the brain. A signif- 
icant increase in dopamine concentration (by a factor of 
2-3) was noted that was more pronounced in the cau- 
date nucleus. A significant increase in norepinephrine 
level was aiso noted (by more than a factor of 2); the 
increase was identical in both the cortex and caudate nu- 
Cleus. Tuftsin resulted in only a slight change in levels of 
serotonin and 5-oxyindoleacetic acid. Chronic injection 
of haloperidol was accompanied by persistent bradyki- 
nesia (listlessness, immobility) that was accompanied 
by somewhat of a slowing of EEG activity. The effect 
of tuftsin on EEG activity after the chronic haloperidol 
injections was much the same as that after the one- 
time haloperidol injections. Tuftsin reduced the severity 
of the bradykinesia induced by chronic haloperidol in- 
jection but did not eliminate it completely. As was the 
case when it was administered after a single haloperidol 
injection, tuftsin administered after chronic haloperidol 
injections normalized the levels of biogenic amines in 
the brain's structures. It was concluded that tuftsin per- 
forms a rather selective modulating function in relation 
to the metabolism of biologically active substances in 
the brain's subcellular structures. It was suggested that 
tuftsin’s modulating effect may be one of the body's 
ways of compensating for the changes developing un- 
der conditions of disease. Figures 3; references 14: 11 
Russian, 3 Western. 


Effects of Combined Exposure to Chronic 
Irradiation and Emotional Stress in Rats 


9S7A1044B St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI 1.M. SECHENOVA 
in Russian Mar 95 Vol 81 No 3, pp 41-49 


[Article by K.V. Sudakov, B.B. Moroz, R.M. Saliyeva, 
Yu.B. Deshevoy, A.S. Sosnovskiy, $.1. Kashtanov, I.V. 
Tomilina, G.V. Pirogova, and Ye.A. Yumatov, Normal 
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Physiology Scientific Research Institute imeni P.K. 
Anokhin, Russian Academy of Medical Sciences, and 
Biophysics Institute, Russian Federation Ministry of 
Health, Moscow; manuscript received 27 Jul 94; UDC 
612.014.482.4+ 154.2] 


(FBIS Abstract] The combined effects of exposure to 
chronic +-irradiation and emotional stress were studied 
in experiments performed on 60 nonpedigree male rats 
weighing 260-295 g each. The rats were caged five to 
a cell and given free access to water and food. In each 
series of experiments, the rats were divided into four 
groups of 15 rats each. The group | rats served as intact 
controls. The group 2 rats served as controls that were 
subjected only to +-irradiation (from a '37Cs course at 
a dose rate of 3.0 rate/day for a total dose of 0.9 Gy). 
The group 3 rats served as controls subjected solely to 
emotional stress (their tails were loosely attached to the 
rear wall of a standard cage, and they were thus con- 
fined for 9 hours daily for 4 days). The group 4 rats 
were subjected to both the aforesaid +-irradiation regi- 
men and both 7-irradiation and the aforesaid emotional 
stress regimen. The vertical and horizontal movements 
made by the rats in a 10-minute period were recorded, 
and the ratio of the number of horizontal and vertical 
movements made by each rat was calculated. The rats 
were then subjected to a tail flick test after they had been 
exposed to thermal stimulus five times in succession. All 
rats were also weighed. Rats from each group were then 
decapitated 10, 24, 48, and 96 hours after the first stress 
effect, at which time the numbers of cells in their fe- 
mur, spleen, adrenal gland, and testes were counted. In 
addition, the generally accepted methods were used to 
study the morphological indicators of the rats’ periph- 
eral blood. The experiments confirmed that preliminary 
exposure to 7-irradiation alters rats’ response to conflict 
situations inducing emotional stress. When compared 
with the rats subjected to emotional stress alone, the 
rats subjected to both 7-irradiation and emotional stress 
manifested the following changes: |) they were slower 
to withdraw their tails in response to nociceptive sum- 
ulation; 2) their bone marrow, thymus, and spleen con- 
tained significantly greater numbers of lymphoid cells; 
3) their peripheral blood contained fewer reticulocytes, 
neutrophils, and thrombocytes; 4) the weight of their 
thymus was significantly reduced, whereas the weights 
of their spleen and testes were significantly increased. 
In and of itself, chronic 4-irradiation for 1 month in 
a dose of 0.9 Gy had no statistically significant effect 
on hematopoiesis or on the lymphoid organs. The only 
Statistically significant effects of chronic +-irradiation 
were increases in the number of lymphoid cells in the 
thymus and in the number of reticulocytes in the blood. 
The numbers of thrombocytes in the peripheral blood of 
the rats subjected to +-irradiation but not to emotional 
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stress were reduced. It was concluded that regenerative 
processes quickly restore selected altered cell popula- 
tions after exposure to +-irradiation without subsequent 
emotional stress. Figures 3, tables 4; references 6 (Rus- 
sian). 


Diffuse Permeability of Animal Lung Wall to 
Oxygen, Carbon Dioxide, Nitrogen, and Helium 
957A1044C St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I.M. SECHENOVA 

in Russian Mar 95 Vol 81 No 3, pp 101-104 


[Article by A.N. Vetosh and D.N. Atochin, Hyperbaric 
Physiology Laboratory (head I1.T. Demchenko), Evo- 
lutionary Physiology and Biochemistry Institute imeni 
I.M. Sechenov, Russian Academy of Sciences, St. Pe- 
tersburg; manuscript received 31 Jan 94; UDC 612.208, 
612.215.1/5) 


[FBIS Abstract} Most methods of estimating irregular- 
ities in gas transport in the lungs at the level of the 
blood-air barrier involve measurement of the diffusion 
characteristics of the multilayer barrier for respiratory 
and nonrespiratory gases or, in other words, estimat- 
ing their diffusivity. The methods currently existing for 
that purpose make it possible to estimate the diffusion 
of some single gas, most often oxygen or CO,. Fur- 
thermore, most methods are designed to measure the 
diffuse permeability of the blood-air barrier only in hu- 
mans, which presupposes the execution of a specified 
sequence of respiratory maneuvers. A new estimation 
method has been proposed that permits simultaneous 
measurement of the diffuse permeability of each gas of 
a four-component mixture of respiratory gases (oxygen, 
carbon dioxide, nitrogen, and helium) diffused through 
the wall of a physiologic preparation of guinea pig lung. 
Diffusivity is calculated as the ratio of the amount of 
gas passed through the blood-air barrier per unit time 
to the pressure difference at the barrier. Formulas are 
provided for each specific gas and an experimental mea- 
suring unit consisting of the following: a tank to hold 
the mixture of respiratory gases; two buffer tanks; two 
pressure gauges; a humidifier to humidify the gas mix- 
ture; a tank filled with argon; a physiologic preparation 
of guinea pig lung; a measuring vessel of a known vol- 
ume; a magnetic stirrer to stir the gas in the vessel; a 
physiologic solution at the vessel bottom, and two shut- 
off valves. The formulas presented and measuring unit 
described were used to calculate the diffusivity of the 
lung wall of healthy adult male guinea pigs with an av- 
erage body weight of 458 +/- 106 g. The calculation 
results were as follows (mi/min/mm Hg): for helium, 
18.48 +/- 5.362; for nitrogen, 18.21 +/- 6.662; for oxy- 
gen, 18.97 +/- 8.576; and for CO,, 18.62 +/- 5.988. 
Normalization of the aforesaid diffusivity values for a 
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square centimeter of lung surface area resulted in the 
following values, all of which are presented in ml/(min 
x mm Hg x cm’): for helium, 0.339 +/- 0.032; for ni- 
trogen, 0.319 +/- 0.030; for oxygen, 0.333 +/- 0.035; 
and for carbon dioxide, 0.340 +/- 0.035. The proposed 
calculation method is recommended for use in physi- 
Ologic testing for impairments developing in the lung 
wall along the route of diffuse transfer of gases from 
the alveolar space into the blood and pleural cavity. The 
method is said to offer obvious advantages over existing 
methods in cases involving multicomponent respiratory 
gas mixtures and in Cases requiring estimation of diffuse 
flows normalized for a unit of lung wall area. Figures 
1; references 6: 5 Russian, 1 Western. 


Chemical Stability of Enkephalin-Like 
Tetrapeptides Administered in Multiple 
Microinjections Through a Canula Implanted Into 
the Rat Neostriatum 

957A1044D St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI ILM. SECHENOVA 

in Russian Mar 95 Vol 81 No 3, pp 105-108 


[Article by S.V. Shatik, A.F. Yakimovskiy, and I.V. Bo- 
brova, Physiology Department imeni I.P. Paviov (head, 
G.A. Vartanyan), Experimental Medicine Institute, Rus- 
sian Academy of Medical Sciences, and Higher Nervous 
System Physiology Laboratory (head, V.T. Shuvayev), 
Physiology Institute imeni I.P. Pavlov, Russian Acad- 
emy of Sciences, St. Petersburg; manuscript received 11 
Jul 94; UDC 612.821.6:612.18.2:615.3574+557.15/.17] 


([FBIS Abstract] In an experiment performed on 12 male 
Wistar rats weighing 200-250 g each, high-performance 
liquid chromatography was used to study the level of 
the synthetic enkephalin analogues Tyr-D-Orn-Gly-Phe- 
NH, and Tyr-D-Arg(NO,)-Gly-Phe in the neostriatum 
of rats in which polyethylene canulas had been inserted 
to permit daily microinjections of the enkephalin ana- 
logues. Both the Tyr-D-Orn-Gly-Phe-NH, and the Tyr- 
D-Arg(NO,)-Gly-Phe were synthesized at the Organic 
Synthesis Institute of the Latvian Academy of Sciences 
in Riga. Each canula contained approximately 15-18 
doses of enkephalin analogue. The rats were divided 
into three groups of four rats each. The rats in the 
control group received physiologic solution alone. The 
rats in the second and third groups received daily mi- 
croinjections of the enkephalin analogues Tyr-D-Orn- 
Gly-Phe-NH, and Tyr-D-Arg(NO,)-Gly-Phe in a con- 
centration of 5 yg in 0.75 yl of a physiologic solution. 
The microinjections were administered five or six times 
weekly. On day 13 of the experiment, the canulas were 
removed from the rats’ brains, and the amount of pep- 
tide present in individual portions of solution was deter- 
mined. The chromatogram of the samples from canulas 
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filled with Tyr-D-Orn-Gly-Phe-NH, contained signifi- 
cantly lower concentrations of peptide (from 6 to 20 
times less). Furthermore, a material with a lower hy- 
drophobicity had formed that contained 3-5 percent of 
the base material. Hydrolysis of the enkephalin analogue 
Tyr-D-Arg(NO,)-Gly-Phe was demonstrated to result 
in the formation of three materials that were similar 
from a concentration standpoint and that contained be- 
tween 10 and 15 percent of the starting concentration 
of enkephalin. Peptide hydrolysis products were thus 
demonstrated to appear in canulas implanted in the rat 
neostriatum. The said biochemical factors, which are of 
amino acid origin, were hypothesized to play an inde- 
pendent neuropharmacologic role that is possibly linked 
to behavioral changes induced by chronic injection of 
the aforesaid peptides into the neostriatum. It was spec- 
ulated that the factors appearing in the canulas and sub- 
sequently ending up in the rat brain induce an imbal- 
ance in the neostriatum’s mediator systems that involves 
the 7-aminobutyric acid [GABA]-ergic system and that 
ultimately results in the development of hyperkinesia. 
Figure 1; references 11: 8 Russian, 3 Western. 


Cholera in the Dagestan Republic 


957A0853A Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 


No 2, Mar-Apr 95 Supplement pp 3-8 


{Article by G. G. Onishchenko, Yu. M. Lomov and 
E. A. Moskvitina, RF State Committee for Sanitary 
and Epidemiological Oversight; Antiplague Scientific 
Research Institute, Rostov-na-Donu; the first paragraph 
is an abstract] 


(FBIS Translated Text] Cholera has been registered in 
Dagestan in all pandemics other than the fourth. For 
the first time the importation of infection by pilgrims 
returning from the hajj by bus and passing through the 
countries of Southwest Asia was noted. Involved in the 
epidemiological process were 184 populated places in 
27 rayons, 8 cities and | settlement with the registry of 
2,327 cases of affliction with cholera and those carrying 
the vibrion. High indices of infection were detected 
in rayons located in different geographic zones. The 
principal paths of transmission during the epidemic were 
_ the contact-household and alimentary routes and to a 
considerably lesser degree the water route. 


Introduction 


The cholera prediction for 1994 proved to be correct 
[4]. This year, once again, was a reminder for all that 
cholera at any time may cause unexpected epidemic 
complications, inflicting considerable social and eco- 
nomic losses. This applies, in particular, to events in the 
Dagestan Republic where an epidemic of unprecedented 
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intensity, areal extent andjduration was registered. The 
objective of this study was a characterization of the epi- 
demic manifestations of cholera in Dagestan. 


Materials and Methods 


Information from the problem-oriented KHOLERA 
(Cholera) database, as well as materials from a routine 
epidemiological analysis of the cholera epidemic in 
Dagestan, were used. The data were collected and pro- 
cessed on IBM-compatible computers using programs 
developed at the Rostov Antiplague Scientific Research 
Institute. In the OPERATIVNYY EPIDANALIZ (Rou- 
tine Epidemiological Analysis) database use was made 
of a so-called relation model supported by means of 
the database management system Fox Pro, Version 2.6. 


Results 


Cholera has been registered in Dagestan during all 
historical pandemics, other than ihe fourth. During the 
period from 1823 through 1919 outbreaks and epidemics 
have been observed here 16 times [4]. The opinion has 
been expressed that cholera epidemics in Dagestan have 
occurred each time due to a new (from the outside) 
importation of the infection [6]. But periods in the 
history of cholera are known when the infection was 
registered here several years in a row (1907-1910). The 
epidemic of 1922, during which 698 persons fell ill 
and 336 (47 percent) died, was a continuation of the 
epidemic of 1921, ending late in the autumn [7]. 


During the period of the seventh pandemic outbreaks 
and ic cases of cholera were registered in the 
republic earlier in 1969, 1970, 1972-1973. The alter- 
nation of individual cases (1972) with the appearance 
of major outbreaks of an imported character (1970 and 
1973) with prolonged interepidemic periods during the 
1970's was one of the peculiarities of the epidemiol- 
ogy of cholera in Dagestan. The percentage of afflic- 
tions with cholera and cases of carrying of the vibrio 
in the total number ofjcholera cases registered during 
1965-1984 in the territory of the former Union was 1.8 
percent; the indices of incidence of disease per 100,000 
of the population were up to 1.5. The principal types of 
outbreaks occurring were of the alimentary and contact- 
household types. Beginning in 1969 virtually every year 
atoxigenic Vibrio cholerae eltor has been isolated from 
various surface water bodies [1]. 


On the basis of the presented data, characterizing epi- 
demic manifestations of cholera during the period of the 
seventh pandemic (1969-1989), the Dagestan Republic 
was assigned to territories of type II, subtype B, where 
the degree of danger of occurrence of outbreaks and 
spread of infection was defined as “increased” [3]. This 
has been favored in the past, and still is, by the unsatis- 
factory organization of communal services in populated 
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places with respect to water supply and sewer systems 
[2], persisting century-old ritualistic customs and tra- 
ditions of the local population, well-expressed migra- 
tion processes within the republic, and also in coun- 
tries unfavorable with respect to cholera. Since 1992 
the Makhachkala airport has had an international status 
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with the transfer of passengers and cargo to the coun- 
tries of South and Southwest Asia, which gives rise to a 
real danger of the importation of cholera. Accordingly, 
it is desirable to mention the importation of infection 
into Makhachkala in 1993 with a group of tourists re- 
turning from Pakistan. 


5.08 21.10 


Figure 1. Dynamics of Level of Infection With Cholera in Dagestan Republic. Along x-axis — dates; along 
y-axis: indices of level of infection with cholera per 100,000 of the population. 


Key: 1. Incidence of disease. 2. Level of infection 


Dagestan borders on Azerbaijan and the Chechnya 
Republic. The miiitary conflicts occurring in Ichkeria 
could not but be negatively in the social 


sphere of the life of the population in the boundary 
territories. With respect to its natural conditions it is 
customary to divide the lic into lowlands, foothills 
and mountains. Twenty of the rural rayons are 
located in the mountains and 16 on the plains, where 
there also are 9 cities and 5 villages. A total of 57.7 
percent of the population lives in rural rayons. 


The State Committee on Statistics of the Dagestan 
Republic (1993) noted that in the social there 
are such negative trends as incidence of infectious 
disease, oyment, dropoff of the birth rate and 

of life span. In 1994, during the period from 
6 June 21 October, a total of 1,109 cases of 
sickness and | ,218 vibrio carriers (a total of 2,327) were 
registered. More than 180 populated places in 27 rayons, 
8 cities and | settlement were affected by the epidemic 
process. 


Three periods can be distinguished in the analysis of 
the dynamics of cholera infection: first period — from 


6 June (date when the first person fell ill) to 22 July, 
which was characterized by a listlessly transpiring type 
of epidemiological process with indices of carrying of 
the infection per 100,000 of the population up to 0.8; 
second period — from 23 July through 4 September 
— a period with a persisting constant tendency to an 
increase in cases of the incidence of disease and carrying 
of the vibrio relative to the end of the first period, 
infection indices up to 4.8; third period — beginning 
on 5 September — a period of stabilization of the 
epidemiological process with a tendency to a decrease 
in the number of afflicted and vibrio carriers and a 
dropping off of the epidemic (Figure 1). 


The onset of the cholera epidemic in Dagestan was 
associated with the importation of the infection into 
Gerga village in Kayakentskiy Rayon by pilgrims who 
had made a long hajj (duration up to 2.5 months) 
by bus to Saudi Arabia in May-June. The route they 
traveled passed through Jordan, Syria, Turkey, Iran and 
Azerbaijan. 





This report may contain copyrighted material. Copying and dissemination] 
is prohibited without permission of the copyright owners 














LIFE SCIENCES 





FBIS-UST-95-050 
12 December 1995 





.% 


1210 be 


Figure 2. Indices of Level of Infection and Indices of Affliction With Cholera in Population of Dagestan 
Republic. Along x-axis — indices of level of infection per 100,000 of the population, along y-axis — names 
of rayons and cities. From top to jbottom: Shamilskiy, Kayakentskiy, Gergebilskiy, Untsukulskiy, 
Izberbash, Sergokalinskiy, Babayurtovskiy, Derbentskiy, Tlyarotinskiy, Karabudakhkentskiy, Kaytagskiy, 
Dakhadayevskiy, Kochubey, Derbent, Gunibskiy, Nogaysktly. 


Key: |. Incidence of disease 2. Level of infection 


The infection of the first cholera victim registered 
in Dagestan occurred along the way when a pilgrim 
cared for a subject with a severe clinical course of the 
infection. The pilgrim received rehydration therapy in 
Iran. Upon return he organized a funeral banquet for 
his wife who had perished in the throng of pilgrims 
in Saudi Arabia, as a result of which for condolence 
purposes residents of Gerga, Aydi-Kutan and adjacent 
rayons arrived. It is necessary to mention the tradition 
of visiting the home of those arriving back from the 
hajj with the dispensing of holy water (the results 
of an investigation for cholera were negative) and 


refreshments. Three other vibrio carriers were detected 
among the pilgrims. In connection with the importation 
and subsequent spread of the infection 20 victims and 18 
vibrio carriers were registered in Gerga with transfer of 
the infection to Aydi-Kugan village in this same rayon 
and Sutbux village in Dakhadayevskiy Rayon. During 
this same period independent foci, associated with the 
importation of cholera by pilgrims, were detected in 
Kizilyurtovskiy (18 June) and Gergebilskiy (6 July) 
Rayons. One of the cases of appearance of a large focus 
(after a funeral) in Golot! village of Shamilskiy Rayon 
also was associated with pilgrims. 
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Figure 3. Indices of Level of Infection and Indices of Affliction With Cholera in Population of Dagestan 
Republic. Along x-axis — indices of level of infection per 100,000 of the population, along y-axis — names 
of rayons and cities. From top to bottom: Dag. Ogni, Khasavyurtovskiy, Suleyman Stalskiy, Khasavyurt, 
Kizlyar, Akushinskiy, Makhachkala, Kizlyarskiy, Tabasaranskiy, Levashinskiy, Khunzakhskiy, 
Akhvakhskiy, Novolakskiy, Akhtynskiy, K...ortovskiy [illegible], Magaramkentskiy. 


Key: 1. Incidence of disea’ 2. Level of infection 


The triggering mechanism for the spread of the infec- 
tion in the mentioned foci was alimentary transfer dur- 
ing mass assemblies of the population during funerals, 
funeral banquets and sharing of condolences with ad- 
herence to ritualistic customs and subsequent activation 
of the contact-household path of transmission in family 
situations. 


The further spread of cholera during the first period 
occurred due to progressive, translational involvement 
in the epidemiological process of additional populated 
places in Kayakentskiy, Gergebilskiy, Derbentskiy, 
Kaytagskiy, Dakhadayevyskiy, Tlyarotinskiy, Untsukul- 
skiy, Tabasaranskiy and Shamilskiy Rayons and the 


cities of Derbent, Makhachkala and Izberbash with the 
registry of individual cases and outbreaks. 


Here it must be noted that the spread of the infection 
from the foci developing in different rayons and popu- 
lated places was usually traced along the paths of move- 
ment of individuals exposed to risk of infection in these 
foci. 

The second period was characterized by 6 different lev- 
els of ascending peaks of infection. Some of them vir- 
tually coincide with the peaks of incidence of the dis- 
ease, which may be evidence of simultaneous infection 
of the sick and the vibrio carriers via the same paths 
and with the same factors for the transmission of the 
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Causative agent of the infection. The rises in infection 
levels, following peaks in incidence of the disease, can 
be regarded as evidence of the presence of a great num- 
ber of vibrio carriers, as detected in an examination of 
contact conditions and those exposed to identical infec- 
tion risk conditions and departing from regions unfa- 
vorable for cholera, legally designated groups and those 
detected in mass examinations of the population. Dur- 
ing this period 17 rayons were involved in the epidemi- 
ological process (Gunioskiy, Sergokalinskiy, Karabu- 
dakhkentskiy and others), as well as 4 cities and | settle- 
ment (Izberbash, Dagestanskiye Ogni, Khasavyurt, Ki- 
zlyar and Kochubey) and the registry jof additional pop- 
ulated places in rayons earlier unfavorable for cholera 
continued with the formation of large foci associated 
for the most part with mass assemblies of the pop- 
ulation (Shamilskiy, Untsukulskiy, Gergebilskiy, Der- 
bentskiy, Babayurtovskiy, Kaytagskiy, Sergokalinskiy, 
Nogayskiy Rayons). 


The third period was characterized by an unstable 
epidemiological situation due to the detection of vic- 
tims and vibrio carriers in Babayurtovskiy, Karabu- 
dakhkentskiy and Derbentskiy Rayons and in the cities 
of Izberbash and Makhachkala and the registry of 
cholera in new rayons: Novolakskiy and Khivskiy. 
There were cases of importations and the appearance 
of foci in rayons and populated places (Untsukulskiy, 
Levashinskiy) with earlier localized infection foci. 


In examining the chronology of involvement of pop- 
ulated places in the epidemiological process it can be 
noted that the spreading of the infection through the re- 
public was associated for the most part with the transfer 
of the infection from rayons unfavorable with respect 
to cholera. Rayons were defined where importations did 
not lead to the spreading of cholera and the appear- 
ance of outbreaks (Botlikhskiy, Akhvakhskiy, Levashin- 
skiy, Khunzakhskiy, Akhtynskiy, Suleyman-Stalskiy, 
Akushinskiy, Magaramkentskiy, Kizilyurtovskiy, Kizl- 
yarskiy, Pcouambiy and Novolakskiy Rayons, Kizl- 
yar, Kaspiysk and Kizilyurt cities). In some rayons the 
importation of the infection with outbreaks was limited 
to one or two populated places (Nogayskiy and Khivskiy 
Rayons). Cholera did not occur widely in Makhachkala. 


In 14 (52 percent) of 27 rayons from 6 to 21 pop- 
ulated places were involved in the epidemiological 
process (Babayurtovskiy, Gergebilskiy, Gunibskiy, 
Dakhadayevskiy, Derbentskiy, Kaytagskiy, Karabu- 


dakhkentskiy, Kayakentskiy, Sergokalinskiy, Untsukul- 
skiy and Shamilskiy Rayons). 


When determining the percentage of cases of cholera in 
territories located in different geographic zones it was 
established that 55 percent of the afflicted and vibrio 
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Carriers were registered in the plains, 32 percent in 
regions located in the mountains and 13 percent in the 
foothills. 


It must be noted that the indices of infection during 
the time of the cholera epidemic in Dagestan varied in 
a wide range — from 1.5 (Kaspiysk) to 562.3 (Izber- 
bash) in the cities and from 2.5 (Magaramkentskiy 
Rayon) to 1,212.4 (Shamilskiy Rayon) in the rural 
rayons (Figures 2 and 3). The highest of these were 
observed in rayons located in the mountains: Gerge- 
bilskiy — 609.0, Untsukulskiy — 916.7 and Shamil- 
skiy — 1,212.4. Among some rayons located in the 
plains the jindices of infection also attained high lev- 
els: in Derbentskiy — 339.3, Babayurtovskiy — 569.7, 
Kayakentskiy — 656.6. With respect to rayons located 
in foothill areas, high indices also were noted there: in 
Karabudakhkentskiy Rayon — 283.4, Sergokalinskiy — 
558.9. The cited infection indices in different groups of 
rayons in Dagestan are indicative of some common pat- 
terns in the development of the epidemiological process 
— degree of expression of migration processes within 
the republic, local customs and traditions of the popu- 
lation, predominant paths of transmission — alimentary 
and contact-household. The ratio of afflicted and vibrio 
carriers for the republic as a whole was 1:1. This was the 
case in Babayurtovskiy, Dakhadayevskiy, Derbentskiy, 
Kaytagskiy, Kayakentskiy, Nogayskiy, Sergokalinskiy, 
Tabasaranskiy and Khasavyurtovskiy Rayons, the cities 
of Derbent and Izberbash. At the same time, for ex- 
ample, in Makhachkala city and Karabudakhkentskiy 
Rayon the number of vibrio carriers was double the 
number of afflicted, in Untsukulskiy and Tlyarotinskiy 
it was 3 times greater, in Dagestanskiye Ogni, Kochubey 
and Gunibskiy Rayon the number was 4 to 6 times 
greater. It must be noted that this ratio changed in the 
epidemic stages and gave evidence of widespread oc- 
currence of carrying of the vibrio among the population 
of the rayons and cities. 


Discussion 


A distinguishing characteristic of the cholera epidemic 
in 1994 was the absence of foci in production and other 
organized groups. The spread of the infection occurred 
via the contact-household path of transmission in 58.3 
percent, the alimentary path — in 15.9 percent and 
the water path — in 3.2 percent of the cases. In 22.6 
percent of the cases the paths and factors involved in 
transmission of the causative agent of the infection were 
not established, which in our opinion can be attributed to 
the widespread presence of vibrio carriers — possible 
sources of infection — and the difficulty in detecting 
them. The percentage of foci with a number of cases 2 
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of more in the rural rayons and in the cities was 42.5 
perceat. 


It must be noted that the contact-household path of 
transmission of the infection was dominant in the 
mountainous rayons; its percentage attained 64.6-96.4 


percent (Shamilskiy, Tiyarotinskiy Rayons). With a high 


varskoye-Koysu and Kara-Koysu Rivers 
(Gergebilskiy Rayon). The role of the water factor was 
established 


irrigation canals (Derbentskiy, Babayurtovskiy Rayons). 


The isolation of cholera vibrios from surface water 
bodies, from the water of the Samur-Derbent Canal 
(Derbentskiy Rayon), from the irrigation canal of the 

Gasantaman-Dzerzhinskaya irrigation systeni (Babayur- 
tovskiy Rayon), Avarskoye-Koysu and Kara-Koysu 
Rivers (Gergebilskiy Rayon) and well water (Derbent 
city) was a confirmation of transmission via the water 
path. 


The epidemic was caused by V. cholerae eltor of the 


A distinguishing feature of the strains was resistance 
to cholera diagnostic phages, the resistance of most 
of them to tetracycline and some to levomycetin and 
other antibiotics. The cholera epidemic of 1994 in the 
Dagestan Republic, with an increased degree of danger 

importation aad spread of infection, was drawn 


epidemiological conditions in the neighboring Chechnya 
Republic, as well as the possible taking root of this 
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Dagestan with a reexamination of the type 
of territory with respect to epidemic manifestations of 
cholera. 
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Isolation of Vibrio cholerae Dermotoxin and 
Characterization of Its Biological Properties 
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(FBIS Translated Text] The dermonecrotic factor (der- 
motoxin) causing skin necrosis in rabbits was isolated 
and partially purified from the strain V. cholerae B-53- 


The cholera dermotoxin has a molecular weight of 
about 110 kDa and has a well-cxpressed cytotoxic 
and general toxic effect, different from a cholerogen. 
Its injection into the blood and abdominal cavity of 
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Introduction 

The factor responsible for necrosis associated with the 
Causative agent of cholera was first discovered by M. A. 
Gohar [7]. According to our data, it occurs widely with 
Vibrio cholerae, is a strong toxin with a general effect 
and one of the possible factors involved in virulence of 
the cholera vibrio [1, 2, 5). 


It was therefore of interest to attempt to isolate this 
substance in purified form and to study some of its 
properties. 


Materials and Methods 


The producer strain V. cholerae B-53-2-38 was used 
for accumulating the dermonecrotic factor (DNF). The 
vibrios were cultivated in liquid nutrient media: in 
Martin’s bouillon pH 7.6 or in a tripticase-soy bouillon 
(TSB) pH 7.5 (Difco). Dense media also were tested 
in addition to the liquid nutrient media. The vibrios 
were cultivated on Martin’s agar pH 7.6 with cellophane 
membranes on which the DNF was accumulated for 
24 hours. However, this method is very labor-intensive 
and does not make possible rapid accumulation of the 
quantity of bacterial mass necessary for the isolation of 
the DNF and therefore its accumulation in most cases 
was with liquid nutrient media using the TSB medium 
as the most standard. 


One standard bacteriologic loop of an 18-hour agar 
culture of cholera vibrios was sown in vials with 300 
mi of the medium and these vibrios were cultivated 
for 72 hours at 37°C. Then the bouillon cultures were 
disinfected by sodium thiomersal to a final concentration 
1:5,000, mixed well and left in a cooler to the next day. 
Thereafter they were checked for sterility. A cell-free 
supernutant, as well as ultrasonic lysates of cells, using 
the modified method proposed by J. Rycke, et al. [9], 
were used for isolating the DNF. 


In order to obtain lysates the cells were centrifuged 
at 6,000 g, washed with a phosphate buffer (pH 7.2) 
and subjected to ultrasound in an MSE disintegrator for 
10 minutes at 4°C. The lysates were successively cen- 
trifuged at 6,000 and 18,000 g. For concentration pur- 
poses the supernatant, dialyzed against distilled water, 
was lyophilically dried, dissolved in a physiological so- 
lution and precipitated (NH,),SO, to 60 percent satura- 
tion. Then the itate was collected by centrifuging, 
dissolved in 0.025 M tris-HC! buffer pH 8.5 and mixed 
in an ion exchange column (2.4 x 40 cm) filled with 
DE-S2 cellulose balanced with 0.025 M tris-HC! buffer 
pH 8.5. The eluate initially contained this same buffer 
with 0.1 M NaCl and then 0.2 M NaCl. The fraction 
0.2 M NaCl was collected and precipitated (NH,),SO, 


to 50 percent saturation. The precipitate was suspended 
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in 0.05 M tris-HC! buffer pH 7.8, containing 0.1 M 
NaCl and introduced into a column filled with Sephadex 
G-100. The column was balanced with a buffer 0.05 M 
tris-HC! 7.8 with 0.1 M NaCl. The active fractions were 
combined and frozen at - 70°C. 


The material in the last stage was subjected to elec- 
trophoresis in polyacrylamide gel under nondenaturing 
conditions with and without sodium dodecylsulfate. 


The dermonecrotic activity of the resulting toxin was de- 
termined in a skin test on rabbits by the Craig method 
[4], which we modified. The biologic activity was stud- 
ied with intravenous, intraperitoneal and subcutaneous 
administration of the dermotoxin to white mice and 
guinea pigs and also with intraenteric injection of suck- 
ling rabbits. The cytotoxic effect of DNF was deter- 
mined in a culture of ovarial cells of the Chinese ham- 
ster (CHO-IC; Cytochemistry Institute, St. Petersburg) 
in Limbro 96-hole culture panels [6]. 


Results 


As indicated by our research, the DNF activity qualita- 
tively and quantitatively correlated with protein having 
a molecular weight about 110 kDa. The resulting sub- 
stance evidently belongs to the glycoproteins (staining 
with Schiff's reagent and Coumassie R-250). Its study 
in electrophoresis with SDS revealed the presence of 
4-5 protein lines with a molecular weight in the range 
60-110 kDa. 


The dermonecrotic activity of the preparation in the skin 
test with rabbits was 4 jg of proton. The diameter of 
the zones of necrosis varied from 3 to 20 mm. In some 
experiments there was a tissue detachment regardless of 
the dermotoxin dose. 


The biological properties of the dermotoxin which were 
defined earlier were confirmed using the preparation 
which we isolated [3]. 


The death of the white mice with the intraperitoneal 
administration of the dermotoxin began after 2448 
hours. The minimum lethal dose was 20 yg of protein. 
Upon postmortem examination the animals exhibited 
an exudate in the abdominal cavity and an increase 
in the size of the large intestine with translucent 
contents. The lethal dose for white mice in the case of 
intravenous injection was 17 yg of protein. The death 
of the animals began after 24-48 hours (no pathologic- 
anatomic changes were discovered). 


The minimum lethal dose for guinea pigs in the case 
of intraperitoneal administration was 18 yg of protein. 
Upon postmortem examination the deceased animals 
exhibited an exudate in the abdominal cavity. With 
subcutaneous administration of the preparation all the 
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guinea pigs survived. Upon postmortem examination of 
the animals subcutaneous hyperemia, hemorrhaging and 
necroses of the muscle tissue were observed at the site 
of injection. 


In experiments with suckling rabbits the dermotoxin was 
injected into the loops of the small intestine using two 
doses: 90 and 45 yg of protein. The rabbits died on 
the next day. The loops exhibited bloudy translucent 
contents and an increased volume. The control loop 
remained unchanged. 


A histologic examination of the organs of deceased ani- 
mals with intraperitoneal and intravenous administration 
of the material revealed microfocal pulmonary damage 
due to plethora, edema and their infiltration by lympho- 
histocytic elements. The myocardium exhibited a well- 
expressed plethora of all the vessels, impairment of mi- 
crocirculation processes and dystrophy of muscle fibers. 
A plethora of the vessels was observed in the small in- 
testine, suprarenals and kidneys. Such changes are not 
characteristic under the influence of a cholerogen [8]. 


The cytotoxic activity of the dermotoxin on CHO cells 
was 24 ng of protein. The remnants of cells of a tissue 
culture after exposure to the dermotoxin were similar 
to dust. Vacuoles and granularity developed in the cells 
with a decrease in concentration. 


Discussion 


As is well known, according to data published by a 
number of authors, a cholerogen lengthens the CHO 
cells without causing their destruction, that is, exerts a 
cytotonic effect which persists 12 hours after cessation 
of the cholerogen effect. 


The specificity of the cytotoxic test was confirmed by 
its total neutralization by antibodies for the purified 
dermotoxin. 


The dermotoxin obtained from ultrasonic cell lysates 
was slightly active. We therefore used cell-free super- 
natants for isolating the dermotoxin. 


The activity of the resulting toxin with the use of 
different media was approximately identical. 
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New Species of Pathogenic Vibrios Isolated From 
Humans and Waters of the Black and Baltic Seas 
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No 2, Mar-Apr 95 Supplement pp 94-95 


[Article by V. A. Shikulov, Crimean Antiplague Station, 
Simferopol] 


(FBIS Translated Text] As time goes on a problem 
which continues to remain significant is that of affliction 
with intestinal disorders and alimentary toxic infections 
of a bacterial etiology. In this connection the identi- 
fication of bacteria isolated from humans is acquiring 
qualitatively new significance. Unfortunately, many of 
these remain unidentified. Among the bacteria not iden- 
tified by practical laboratories are new species of vibrios 
in humans causing diarrhea, septicemia and inflamma- 
tory processes of the skin. These include Vibrio para- 
haemolyticus, V. mimicus, V. vulnificus, V. fluvialis, V. 
fischeri, V. anguillarum, V. harveyi, V. campbellii and 
V. metschnikovii. The pathogenicity of these vibrios has 
been confirmed by serologic and experimental investi- 
gations and clinical observations (A. H. Chagla, 1988; 
M. A. R. Chowdhury, 1989; R. D. Prazeres, 1986, and 
others). Parahemolytic vibrios were isolated for the first 
time in 1975 from human subjects in the Ukraine made 
ill from sea water and hydrobionts. Beginning in 1988 
bacteriologic research began on other rarely encountered 
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pathogenic vibrios using a method which we had mod- 
ified. 


For example, the sodium chloride concentration was in- 
creased to 1.5 percent in the accumulation medium — 
peptone water and plates of jalkaline agar for the culti- 
vation of vibrio colonies. Under these conditions there 
was good growth of halophilic and halotolerant vibrios, 
whereas foreign microflora experienced depression. In 
selective Kasatkin and Libinzon media potassium tellu- 
rite was excluded, suppressing growth not only of var- 
ious kinds of microflora, but also vibrios. The charac- 
teristic colonies taken from the alkaline agar and se- 
lective media were sown on a lactose-glucose medium 
and the subsequent research was carried out using the 
generally employed scheme. In the identification of the 
isolated cultures use was made of the tests set forth 
in the Berg Bacteria Index. The genus and species as- 
signment of the cultures was deiermined from the ca- 
pacity to produce indophenoloxidase, to ferment amino 
acids and to oxidase sugar, sensitivity to 0/129 vib- 
riostatics, presence of nitrate reductase, formation of 
acetylmethyicarbinol, absence of capacity for oxidizing 
salicin and growth in | percent peptone water with dif- 
ferent sodium chloride concentrations. Forty-seven tests 
were used in order to obtain a more complete charac- 
terization of the properties of the cultures. Due to the 
great range of variability of the properties of the vibrios 
considerable identification difficulties arose in a num- 
ber of cases. For example, V. fluvialis and Aeromonas 
behaved identically in the oxidase test, in media with 
amino acids and sugars. However, V. fluvialis differed 
in sensitivity to 0/129 vibriostatics, did not split salicin, 
did not form acetylmethyicarbinol and grew in peptone 
water with the addition of 6 percent sodium chloride, 
whereas Aeromonas did not have these properties. For 
this same reason cultures isolated in Lithuania, produc- 
ing indophenoloxidase and having arginine dihydrolase, 
were assigned first to the genus Aeromonas and only 
on the basis of an identification made in the labora- 
tory of the antiplague station with the use of additional 
tests were they assigned to vibrios. The strains of vib- 
rios isolated from humans and some strains from the 
environment causing doubts were identified at the Ros- 
tov Antiplague Institute. The investigated subjects were 
patients with diarrhea symptoms in the coastal cities of 
the Crimea and in Kreting (Lithuania), as well as hy- 
drobionts and waters from the Black and Baltic Seas. 


As a result of the research which was carried out new 
species of vibrios were for the first time isolated from 
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ill persons with diarrhea symptoms in the Ukraine in 
1988: V. fluvialis, V. anguillarum and V. metschnikovii. 
This same year the following vibrios were for the first 
time isolated from Black Sea waters along the shores 
of the Crimean Peninsula: V. metschnikovii, V. fluvialis, 
V. vulnificus, V. fischeri, V. harveyi and V. anguillarum, 
from fish — V. harveyi. The following vibrios were 
discovered for the first time in Baltic Sea waters in the 
Palanga region: V. parahaemolyticus, V. alginolyticus, 
V. fluvialis, V. vulnificus, V. fischeri, V. mimicus, V. 
harveyi, V. anguillarum, and inja fish caught along 
the coast near Klaypeda — V. parahaemolyticus, V. 
alginolyticus, V. fluvialis, V. vulnificus and V. fischeri. 


We also carried out experimental investigations with 
cultivation of reference strains of some species of 
vibrios on alkaline agar plates and in selective Kasatkin 
and Libinzon media. it was established that colonies 
of Ol and non O1 groups of vibrios, as well as V. 
mimicus, V. pelagus, V. campbelli and V. orientalis are 
formed well on alkaline agar. V. parahaemolyticus, V. 
alginolyticus, V. vulr icus, V. fluvialis, V. splendidus 
and V. diazotrophicus, which are difficult to isolate 
on alkaline agar, also grew in selective media. In 
accordance with what has been said, for completeness of 
the investigation of the vibrioflora material it is essential 
that special selective media be used in bacteriological 
laboratories in addition to alkaline agar. 


Case of Importation Into Russia of Cholera Caused 
by New Serovar 


957A0853D Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII | IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 Supplement pp 97-101 


[Article by Yu. M. Lomov, B. L. Mazrukho, B. N. Mis- 
hankin, V. P. Avrorov, V. P. Viasov, T. A. Kudryakova, 
T. A. Kondratenko and M. I. Shvager, Antiplague Scier- 
tific Research Institute, Oblast Center, State Committee 
for Sanitary and Epidemiological Oversight, Rostov-na- 
Donu; the first paragraph is an abstract] 


[FBIS Translated Text] Materials are presented concern- 
ing the importation into Russia of the rarely encountered 
Vibrio cholerae non O1 group, serovar 0139. The clin- 
ical picture of the affliction with cholera is described 
and the biological properties of cultures of V. cholerae, 
serovar 0139, are described. It is postulated that a new 
serovar of V. cholerae, capable of displacing V. cholerae 
eltor, causing the seventh pandemic, has made its ap- 
pearance. 
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Cases of affliction with cholera were observed in 
Bangladesh in December 1992 [1]. This occurred at a 
time unusual for that country (this disease has occurred 
most frequently in September-October). In its clinical 
course there were no peculiarities, but the causative 
agent responsible for the disease had fundamental dif- 
ferences and was identified as Vibrio cholerae of the 
non Ol group, serovar 0139. The new causative agent 
spread rapidly and now in Bangladesh alone each week 
there are up to 500 cases of affliction caused by this 
agent. Later epidemic outbreaks also were registered 
in other countries of Southeast jAsia [2]. Accordingly, 
there is every basis for considering possible the spread 
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of the new causative agent of cholera to other coun- 
tries, as is confirmed by a recent case of its importation 
into the territory of Russia. The purpose of the study is 
a description and analysis of a case of importation of 
cholera into the territory of Russia. 


Materials and Methods 


Clinical and bacteriological examinations were made 
of 2 patients arriving from India and hospitalized 
due to suspicion of cholera. The strains isolated from 
the hospitalized subjects were evaluated with respect 
to morphology, principal biochemical and serologic 
properties. A polymerase chain reaction was used for 
identification of the strains. 





Table 1. Properties of Strains of Cholera Vibrio of New Serovar 0139 


Principal Biochemical V. cholerae V. cholerae 
Properties nen O1 nen O1 
P- 1606, P- 16064 
P-1606% (from patient 
(from subject L) 
T) 

Onidases + + 

Decarboxidases: 

lysine . + 

ornsthi ne + + 

Deby drotases. 

argmne 

Fermentation. 

mannoses + + 

saccharoses + + 

arahanoses 

manarte + + 

Test for acetyimeth yicarmaol + + 

Diastanc activity + + 

Hydrogen sulfide 

Indole + > 


Designation of Strains 
V. cholerae standard V. cholerae V. cholerae 
non O1 strain V. 569 “B" eMor 5879 
P-16065 cholerae non (Inaba) (Inaba) 
(from carrier 1 of serovar 
G) 0139 MO-4 
+ * +. + 
+ + + - 
+ + + o 
+ + + + 
+ + + ao 
+ + . o 
+ + + 
+ + + . 
+ o + + 


Designations: “+” and ©.” represent presence and shsence of indicator respectively. 
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Table 2. Serologic Strdy of Strains Isolated From Humans in Azov City 
RA on glass with sera: 
Name of strain cholera O inaba Ogawa RO 0139 for strain 
P-16064 
V. cholera 569B control + + 
V. eltor 5879 control + + 
MO-45 comrol + + 
P-16063 (from subject T) + + 
P-16064 (from subject L) + + 


P-16065 (from vibrio carner G) 


A commercial airliner arrived at the Rostov-na-Donu 
airport in mid-May 1993. Among the flight passengers 
were a citizen of Russia L and his sister T. They had 
stayed in ladia during the period 7-14 May. During the 
daytime on 13 May citizen L experienced a frequent 
painless stool (6-8 times a day). The frequency and 
copiousness of the diarrhea increased and by the time 
of takeoff from India the subject had repeatedly visited 
the toilet in the airport and then aboard the aircraft. 
From Rostov L departed for his permanent abode in 
Azov city, located 30 km away. Meanwhile the subject's 
diarrhea had become more frequent (8-12 times a day), 
to which vomiting was added. During the night of 14- 
15 May painful spasms of the gastrocnemius muscles 
appeared, forcing the patient to seek emergency medical 
assistance, which was afforded in the infectious diseases 
department of the city hospital. 


In the examination of the patient the skin surfaces 
and mucosa were dry and a skin fold did not smooth 
out for a long time. There was cyanosis of the lips, 
alae nasi, wrists and forearms, dry tongue and a husky 
voice. Respiration was quickened and superficial. The 
pulse was rapid, up to 150 beats per minute, with weak 
inspiration and expiration. Arterial pressure was 80/20 
mm Hg (mmN). Clonic spasms of the gastrocnemius 
muscles appeared periodically, causing suffering to the 
patient. The stool was frequent, watery, of the rice water 
type. The patient did not urinate the entire day. The 
body temperature was 36.6°C. The stool and vomit were 
taken for bacteriologic study. A diagnosis was made: 
acute diarrhea, severe form, dehydration third degree 
(suspicion of cholera). 


Jet intravenous rehydration with a “Disol" solution 
(an analogue of a Dacca solution 6:4) was initiated 


at once; the potassium inadequacy was compensated 
by per os administration of potassium preparations 
and a "Gly. “csolan" solution — a preparation of the 


Rostov Antin xe Institute (an analogue of the WHO 
OP). Over . surre of 5 hours the patient was 
intravenous ‘ced 5.5 liters of the “Disol" 
solution 2.. 5 liters of the "Giyukosolan” 


solution. By 1. . va 15 May losses with the stool 
were in a volume 5 liters; vomiting occurred once, 
approximately 200-250 ml; urination nil. By this time 
there was a considerable decrease in cyanosis of the lips, 
alae nasi and hands and spasms of the gastrocnemius 
muscles had ceased. The respiration rate was 22-24 per 
minute. The pulse was 10 beats/min with satisfactory 
inspiration and expiration. Arterial pressure was 100/ 
60 mm Hg. Body temperature was 37.6°C. Tetracycline 
was administered 4 jtimes a day, 200,000 IU. At 1800 
hours on 15 May the patient urinated foi the first time 
(150 ml of concentrated urine). The general condition 
was Satisfactory. Intravenous and per os rehy ations 
were continued. Over a period of 24 hours the patient 
was intravenously administered 14.5 liters of solution 
and 6.5 liters of solution per os. 


During the second day the patient was administered 6.5 
liters of solution intravenously and 7.5 liters per os. 
Losses with the stool were 8.5 liters, with the urine — 
2.5 liters. The condition of the patient was good. The 
mucosa were moist and skin turgor was normal. The 
respiration rate was 18-20 per minute. Arterial pressure 
was 120/70 mm Hg. The pulse rate was 80-90 beats per 
minute with good inspiration and expiration. There were 
no spasms or vomiting; urination was 2.5 liters per day. 
On the third day rehydration was continued only per 
os (3.5 liters of “Glyukosolan” solution and 1.5 liters 
of fruit juices). There was a well-formed stool twice a 
day. All the homeostatic indices were normaiized. On 
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the days which followed the "Glyukosolan" solution and 
the juices were administered in accordance with thirst. 
Tetracycline was discontinued on the sixth day. 


During the entire treatment period the diet remained 
that customary for a patient, but during the first three 
days the food volume was reduced by 25-30 percent 
in comparison with the usual food quantity. Irritating 
condiments, of course, were excluded and the quantity 
of fat was restricted. The patient was discharged on 26 
May in a good condition with a final diagnosis: acute 
choleralike diarrhea of the third degree (algid) caused 
by V. cholerae of the non O1 group. 


Patient T, the sister of patient L, was admitted to the 
infectious diseases department in Azov city at 1200 
hours on 15 May. She was hospitalized for diarrhea. She 
and her brother had been in India and she had been in 
contact with him during their joint trip. During the entire 
period of the trip she had taken prophylactic tetracycline 
and levomycetin. 


Upon hospitalization a light diarrhea was noted. No evi- 
dence of dehydration was observed. The "Glyukosolan" 
solution was administered per os in a quantity 1.5-2 
liters on the first day and tetracycline 200,000 IU 4 
times a day for 5 days. On the second and subsequent 
days “Glyukosolan” and fruit juices were administered 
in accordance with thirst. 

The strain V. cholerae of the non O1 group also was 
isolated from patient T. j The diagnosis for patient T 
was: acute diarrhea, light form, caused by V. cholerae 
of the non O1 group. 


Among all the examined contactees at home and on the 
tour (the passengers were from different cities of Russia 
and the Ukraine) a similar vibrio was isolated from 
tourist G from Azov, a friend of the ill subject (carrying 
of the vibrio without clinical symptoms). Almost all the 
tourists of this group in India received tetracycline and 
levomycetin prophylactically. 


The entire program of antiepidemic and therapeutic- 
prophylactic measures was carried out in a timely 
fashion and in full volume without subsequent epidemic 


complications. 


Immediately after hospitalization native material was 
taken from patients L and T, from which cultures were 
isolated in the Cholera Microbiology Laboratory at the 
Rostov Antiplague Institute; these were identified as V. 
cholerae of the non O1 group. 


The isolated cultures were typical with respect to 
their morphologic, cultural and principal biochemical 
properties (Table |), were not aggiutinated with cholera 
Ol species-specific, type-specific Ogawa, Inaba and 
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RO sera. They were resistant to cholera diagnostic 
phages (C, Eltor, KhDF-3, 4, 5) and were not typed 
with cholera and TEPV phages. The isolated strains 
exhibited the carrying of cholera phages of the second 
serologic type; immune category II]. The strains were 
hemolysis-negative in the Craig test, resistant to 30 units 
of polymyxin and agglutinated large erythrocytes. With 
intraenteric infection of suckling rabbits there was a 
well-expressed cholerogenic effect in doses 10°-10’ m.c. 
(microbe cells). 


The molecular probing method was used in determining 
the presence of the gene of the cholera toxin in their 
genome. Toxin production also was detected in the IFA 
with monoclonal antibodies to the toxin of V. cholerae 
Classica. 


In addition, these strains exhibited neuraminidase, 
lecithinase and protease activity, as well as the capacity 
for dissimilation in different organs and tissues of 
infected experimental animals. The polymerase chain 
reaction (PCR) with the use of primers specific to the 
neuraminidase of classical vibrios revealed the absence 
of the neu-gene, and accordingly, the nonidentity of 
this enzyme and the enzyme of V. cholerae. The deter- 
mination of the PCR genotype with the set of universal 
primers Nos 15 and 21 demonstrated the closeness of 
the genotype of the isolated strains and the genotype of 
V. cholerae eltor. The strains isolated from the patients 
were sensitive to levomycetin, tetracycline, ciproxin, 
vibromycin, erythromycin, neomycin and furazolidone. 


Hyperimmune rabbit O-serum was obtained for the 
Strain P-16064 isolated from patient L. This serum 
agglutinated all 3 isolated cultures. 


After a report in the press [1] on the appearance of 
the earlier unknown serogroup 0139 of V. cholerae of 
the non O1 group, causing an outbreak of the disease 
in countries of South Asia, the strain V. cholerae of 
the non O1 group of the serovar 0139, the strain MO- 
45 and the typing serum 0139 were received from the 
Microbiology Department of the Medical Faculty of 
Kyoto University (Japan) via the State Committee for 
Sanitary and Epidemiological Oversight’. 


A comparative study of the 3 strains of V. cholerae of 
the non O1 group isolated in Rostov-na-Donu with the 
strain MOQ-45 and use of the typing serum 0139 and the 
experimental serum for the strain P-16064 (from patient 
L) revealed that the strains isolated in Rostov-na-Donu 
as a result of importation of cholera from India belong 
to the newly appearing serovar 0139 of V. cholerae 
(Table 2). 
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Discussion 


In the history of epidemics of infectious diseases cases 
are known when the causative agent responsible for af- 
fliction of humans has changed its biological properties 
without a substantial change in clinical symptoms of the 
disease. An example is the seventh cholera pandemic, 
when a new biovar — V. cholerae eltor, retaining, how- 
ever, the serovar of V. cholerae classica, appeared and 
replaced the causative agent, the so-called V. cholerae 
Classica. After 1961 V. cholerae eltor rapidly spread 
over the continents, causing the seventh cholera pan- 
demic, which is still the cause of epidemiological com- 
plications throughout the world. 


Early in 1993 communications appeared [2] concerning 
cholera outbreaks in two countries of South Asia caused 
by a vibrio of an earlier unknown serogroup which 
researchers designated as the serovar 0139. 


The propagation of this vibrio to other territories and the 
pattern of disease caused by it, not differing from the 
known clinical symptoms of jcholera, makes it possible 
to express the hypothesis that there is an ongoing new 
replacement of the causative agent of cholera which 
may pinch out the now widespread V. cholerae eltor. 
This hypothesis to some degree is confirmed by the 
importation of the new causative agent into the territory 
of Russia. 
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Development of a Self-Unloading Separator. I. 
Experimental Substantiation of Requirements for a 
Modern Macrobe Culture Concentrating Separator 
957A1131A Moscow BIOTEKHNOLOGIYA 

in Russian No 3-4, Mar-Apr 95 pp 48-51 


[Article by A. A. Leshchenko, N. P. Buzanov, Ye. V. 
Pimenov, I. D. Kravets and V. V. Kozhukhov. Scien- 
tific Research Institute of Microbiology, RF Ministry of 
Defense, Kirov, A. T. Kharechko, Center of Military 
Technical Problems of Antibacteriological Protection, 
SRIM, RF Ministry of Defense, Yekaterinburg, Ye. |. 
Babintsev, V. A. Zorin and V. V. Mikhaylovskiy, "Elek- 
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trosistema” Joint-Stock Company, Kirov; manuscript re- 
ceived 10 Jan 95; UDC 57.083.3] 


{(FBIS Translated Text] The authors make a case for 
the need of developing a Russian self-unloading steril- 
izable separator with controllable separation factor. A 
comparative analysis is made of design features of exist- 
ing Russian and non-Russian models of centrifugal ma- 
chines from the standpoint of the feasibility of incorpo- 
rating them into the hardware of process lines for pro- 
ducing medical and immunobiological drugs. It is ex- 
perimentally shown that losses of spores during concen- 
tration of cultural fluids of STI-1 live anthrax vaccine 
on the FSG-3MB separator amount to about 47 percent. 
The advantages of an experimental model of the Al-AMB 
Separator are demonstrated. A request for proposal is 
drawn up for development of a Russian separator that 
meets all requirements of microbiological production fa- 
cilities. 

Centrifugal separators have been used for a rather long 
time in carrying out many classical processes in the 
food, petrochemical and pharmaceutical sectors, and 
in a number of other industrial sectors [1-3]. In this 
context, centrifugal separators are one of the basic 
forms of process equipment whose effective operation 
predetermines the output and quality of finished goods 
as a whole. 


Separators have found extensive application in biotech- 
nology, for example to separate cells from culture fluid 
and products of microbiological synthesis. In connec- 
tion with the development of biotechnology, the field 
of application of separators is continually expanding. 
Concomitantly, there is a rise in requirements for engi- 
neering features of centrifugal machines: leaktightness, 
automation of the concentration process, improvement 
of the separating capacity of separators. 


The acknowledged world leaders in the field of design 
and production of centrifugal separating equipment 
are the Alfa Leval Company (Sweden) and Westfalia 
Separator Company (Germany). The main producer 
of separators for the food, pharmaceutical and other 
sectors of industry in Russia is Smychka Machine 
Building Plant in Plavsk, Tula Oblast. Alfa Leval and 
Westfalia Separator produce the most diverse types of 
centrifugal machines, including those sterilized by steam 
that allow the process to be carried out under aseptic 
conditions. Processes of concentration and v. ashing 
without takedown have been automated, provisions 
have been made for partial and complete unloading 
of sludge during machine operation, and comparatively 
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high separation capacity has been achieved. As an 
example we can cite Westfalia Separator model A-14- 


47-476 used for separating bacteria from culture fluid in 
the production of toxins or absolutely pure vaccines (4). 


However, we feel that even this machine, which has 
no peers in Russia right now, is not good enough. This 
separator does not permit control of the separation factor 
because of the strictly fixed rotor speed, which is of 
great practical importance in ‘he microbe suspension 
manufacturing process. 

The ZhS, APG separator made by the Plavsk machine 
building plant is hermetically sealed (the separator drum 
is made leaktight at the shaft by a magnetic fluid seal), 
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and provides for remote control and recording of some 
technical and process parameters. A serious problem 
with the machine is that it is not made for separation 
under aseptic conditions [5]. 


The latter applies in equal measure to the experimental 
model of the Al-AMB separator made by MAZ [Minsk 
Motor Vehicle Plant) of VNIEKIprodmash [the Aill- 
Union Scientific Research and Experimental Design 
Institute of Food machinery] in accordance with design 
documentation developed at VNIEKIprodmash [6]. A 
distinguishing feature of the design of the machine is 
a system for reducing rotor speed preceding the drum 
unloading cycle. 





Boxed Separator Model ASG-3MB 


The ASG-3MB separator (Figure 1) is currently being 
used in the production of STI-1 anthrax vaccine made 
by the Scientific Research Institute of Microbiology of 
the Russian Defense Ministry. 


The ASG-3MB is the ASG-3M separator for the medical 


of the Center of Military Technical 
Problems of SRIM of the RF Defense Ministry. For ex- 
ample, the separator drum has been enclosed in a box, 


and an end seal made up of two friction couples has 
been installed on the vertical shaft. The ASG-3MB sep- 
arator is the only Russian machine in which the working 
Cavity is sterilized by steam. 


At the same time, this separator model is far from 
perfect, as sludge is unloaded manually, and there are 
no systems for automated and remote control. 


Thus, at the present time there is no Russian separator 
model for use in sterile biotechnological processes 
that would meet modern requirements with respect 
to leak tightness, separating capacity and the control 
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capabilities, and also with respect to the degree of 
automation and assurance of sterility of product. 


conerenee ae Can, Date Sane Sang wert 
on substantiating 


requirements for technical and process 
parameters of the separator, its design and provision of 
auxiliary equipment. 


The main link in this work is results obtained in the 
course of experimental and analytical research. 


Conditions of the Experiment 


We concentrated a spore culture of anthrax vaccine 
strain STI-1 on the ASG-3MB separator. The working 
cavity of the separator was sterilized at a temperature 
of 120-122°, the drum speed of the separator was 9000 
rpm, the volume delivery of culture fluid ranged from 
3 to 50 dm*/h [8). 


The temperature of the spore concentrated suspension 
varied from 20 to 40°, and pH from 6.5 to 9.0. The 
resultant concentrated suspensions are sterile, and all 
series of the vaccine prepared on the basis of these 
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suspensions correspond to Provisional Pharmacopoeia 
Article (9). 


Results and Discussion 


The results summarized in the table show that the degree 
of concentration averages 16.2, but at the same time the 
losses in separation are high, amounting to 47 percent. 
Losses in the given case are made up of the spores 
Carried out with centrifugate, as well as residues of the 
suspension on the inside drum walls, in the receiver cup 
and in the waste tubes. The carry-out of spores with 
centrifugate is considerably affected by nonuniformity 
of the feed of culture fluid and washout of spores with 
considerable accumulation of sludge in the drum. In our 
opinion the latter is the decisive factor in computation 
of total losses. 


The process of spore washout during concentration on 
the ASG-3MB separator can be eliminated only under 
condition that an automatic sludge unloading system is 
included. 








Results of Separation of Culture Fluid of Anthrax Vaccine STI-1 



























































number of spores 
Expertment number Degree of in culture Guid, x10'' im concentrated Total losses of spores in 
concentration, times suspension, x10!' separation, percent 

1 19.2 110.5 57.5 $2 

2 19.2 110.5 $1.3 53.6 

3 14.7 97.5 47.0 51.8 

a 13.3 $8.5 35.1 40.0 

5 14.0 130.0 69.5 46.5 

6 19.4 117.0 58.3 $0.2 

7 13.6 143.0 80.7 436 

® 13.6 120.2 61.2 49.1 

9 17.5 104.0 476 $4.2 

10 17.1 97.$ 67.6 30.7 
KX t4lys 16.2+/-2.0 108.9+/-17.1 57.6+/-9.9 47.14/-5.5 
This prompted an analysis of the technical characteris- | ameter, angle of inclination of plate generatrix, gap be- 
tics and results of accepiance tests of the experimental = tween plates). Considering the results of process testing 


of the Al-AMB self-unioading separator [10]. 


self-unloading separaior model is closer than 
centrifugal machines to the ASG-3MB 


in its technical specifications (drum speed, di- 


z 
i 


of the experimental model in concentration of a dummy 


bacterial culture prepared by resuspension of dry den- 
drobacillin stock, it can be concluded that the separating 
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Capacity of the experimental model is on a par with the 
ASG-3MB separator with respect to this characteristic. 
Analysis of results of the acceptance tesis shows the 
acceptability of the design, technical characteristics 
and process parameters of the Al-AMB separator for 
concentrating preparations of bacterial nature. 


Based on the results of experimental work on the ASG- 
3MB separator combined with analysis of technical 
characteristics and acceptance tests of the experimental 
model of the Al-AMB concentrating machine, we have 
come to the following conclusions: 


1) the Al-AMB separator adequately meets the specified 
requirements, and can be accepted as a basis for 
development; 


2) based on model Al-AMB, a solution must be found 
for the problem of a sterile concentration process, 
keeping in mind the experimental results, as well as 
the engineering features used in model ASG-3MB. 


This has made it possible to incorporate the technical 
characteristics and process parameters given below into 
the RFP for design of an experimental model of a 
separator with automatic unloading of sludge, and steam 
sterilization of the working cavity. 


Technical Characteristics 


Output capacity, dm’/—100 Maximum drum diame- 
ter, mm—200 Speed (adjustable), rpm—up to 10,000 
Number of plates—42 Angle of inclination of plate gen- 
eratrix, deg—SO Gap between plates, mm—0.4 Power 
of electric motor, kW—2.5 Overall dimensions, mm— 
700x500x 1100 Mass, kg, not more than—150 
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Process Parameters 


Sterilization temperature, “C—-121 Separation tempera- 
ture, “°C—18-25 Concentration of solid phase, %—less 
than 0.5 Density of dispersed medium, kg/m’—1005- 
1010 Acidity of dispersed medium, units—less than 10 
Moisture content of sludge, %—85-90 


In addition, the design of the experimental model of this 
separator has to meet the following requirements: the 
working Cavity of the separator is sealed; the working 
Cavity is made leaktight at the drum shaft by an end seal 
with a passage for sterile sealant flow; stationary joints 
are sealed by rubber and teflon gaskets; the no-fault state 
precludes escape of the fluid being concentrated into 
the room where the machine is installed, or penetration 
of foreign microflora into the working cavity of the 


separator. 


Parts that come into contact with the product being 
concentrated must be made of stainless steel with 
surfaces finished until they are highly clean. Similar 
requirements have to be met by the controlling water 
reservoir. 


To keep concentration temperature conditions within the 
prescribed range, the separator design must provide for 
cooling jackets. 


The drive has to be made with continuous drum speed 
control, which will enable regulation of the separation 
factor. 


The pipe connections diagrammed in Figure 2 are 
proposed for operation of a separator that meets the 


foregoing requirements. 























1—Piping of sterilizable self-unloading separator, 2—concentrated suspension; 3—centrifugate; 4—controlling water 
tw collection tank, $—fluid for end seal; 6—steam; 7—air; 8—cooling fluid; 9—fluid for end seal to collecting tank; 
10—condensate to collecting tank; 1 1—+receiver of concentrated suspension; 12—controlling water reservoir 
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As we can see from Figure 2, providing the separator 
with auxiliary equipment, monitoring and control com- 
ponents will enable a number of operations. The main 
ones are: controlling the volumetric discharge rate of 
culture fluid fed to the drum; pressurized steam heat 
treatment of the working cavity of the machine, cy- 
lines; washing of the rotor without takedown; automatic 
drum unloading; concentration under aseptic conditions, 
which in turn requires sterility of the controlling water. 
The diagram (see Figure 2) does not show the system 
for washing the drum with alkaline solution without 
takedown. Performance of this operation is provided 
with the use of a line that feeds the culture fluid from 
the apparatus to the separator. 


Thus, realization of the design will solve the problem 
of creating a Russian separator for biotechnological 
processes that meets modern requirements for this type 
of machine. Besides this, such important advantages 
of the separator as leaktight construction, automatic 
unloading of sludge, the inclusion of a cooling jacket 
and control of the separation factor will give it wide 
application in many sectors of industry, as well as in 
research. 


We have already drawn up the RFP for such a separator 
(11). 


At the present time an experimental model of the 
separator is being made at the base of Elektrosistema 
Joint Stock Company. Tests of the centrifugal machine 
are being planned at the base of the Research Institute 
of Microbiology in the process of making concentrated 
suspensions in the production of plague and anthrax 
vaccines. The results of this research will be set forth 
in future publications. 
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Strain Bacillus Thuringiensis, Toxic for House Fly 


Moscow BIOTEKHNOLOGIYA in Russian 
No 3-4, Mar-Apr 95 pp 11-14 


[Article by N. I. Kuznetsova, T. A. Smirnova et al.; State 
Scientific Research Institute of Genetics 2 .d Selection 
of Industrial Microorganisms; Moscow (manuscript re- 
ceived 22 Feb 1995) UDC 579.252.5:595.78] 


(FBIS Abstract] Data concerning the isolation and char- 
acteristics of a strain of Bacteria thuringiensis toxic 
for insects of different species, especially the house 
fly, were presented and discussed. A strain of Bacil- 
lus thuringiensis 121, which synthesized a crystalline 
endotoxin, active against the orders Leptidoptera and 
Diptera, was synthesized. Crystals of the endotoxin con- 
tai. 1 two protein components (130 kD and 65 kD) dif- 
fering in solubility at different pH values. Protein 130kD 
is active against Leptidoptera insects and protein 65kD 
is toxic for azygous silkworms (Leptidoptera), mosqui- 
toes and house flies (Diptera). Immunoblotting revealed 
a relationship of protein 130 kD with CRy! A(b) pro- 
tein. Hybridization analysis of plasmid DNA of strain 
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121 revealed homology with plasmid DNA of strain E. 
coli 246 with the cloned gene cgyPA. The toxicity of the 
Strain was caused by two factors - the presence of the 
exotoxin and protein endotoxin with a molecular mass 
of 65 kD, during which the main contribution to the 
general insecticidal effect for flies was attributed to the 
thermostable exotoxin. Figures 2; references 21:6 Rus- 
sian, 15 Western. 


Study of Biological Properties of Recombinant 
Growth Factor of Vaccinia Virus 

Moscow BIOTEKHNOLOIYA in Russian 

No 3-4, Mar-Apr 95 pp 28-34 


[Article by V. S. Petrov, V. V. Omigov, et al; 
State Scientific Center of Virology and Biotech- 
nology “VECTOR”; Scientific Research _ Insti- 
tute of Molecular Biology; Kolt’sov; Novosibirsk 
Oblast (manuscript received 14 Feb 95)}) UDC 
578.087 .9+576.858.13,577.112,576.48:543.544] 


(FBIS Abstract} A study of the biological properties of a 
recombinant vaccinia virus growth factor (R VGF), espe- 
cially such properties as interaction with specific recep- 
tors on the surface of cells capable of accelerating heal- 
ing of burns, chronic and acute toxicity and pyrogenic- 
ity was described and discussed. The factor is a chim 
eric protein, the mature part of which was merged with 
beta-galactosidase of E. coli, purified by chromatogra- 
phy on DE-52 cellulose and gel filtration cellulose. This 
revealed its specific activity and non-toxicity. The study 
showed that RVGF interacts with specific receptors on 
the microvilla of A-431 cells and accelerates healing 
of second degree burns in rais better than standard burn 
remdies do. It possesses no pyrogenic or toxigenic prop- 
erties. Tissues treated with RVGF showed no sign s of 
neoplasia. Figures 4; references 16: 4 Russian; 12 West- 
ern. 


Immunological Characteristics of Liposomes 
Containing Phosphatidylethanol 

Moscow BIOTEKHNOLOGIYA in Russian 

No 3-4, Mar-Apr 95 pp 38-40 


[Article by L. N. Kulik, V. S. Ivanov, et al; Institute of 
Bioorganic Chemistry; Academy of Sciences; Belarus; 
Minsk; Institute of Bioorganic Chemistry imeni M. M. 
Shemyakin and Yu. A. Ovchinnikov, Russian Academy 
of Sciences, Moscow (manuscript received 21 Feb 95) 
UDC 57.083.3:577.352.24} 


[FBIS Abstract} A study of the immunogenic prop- 
erties of lipsomes, consisting of phosphatidylethanols 
and insulin incorporated into them showed that immu- 
nization of BALB/c mice with swine insulin incorpo- 
rated into liposomes based on phosphatidyl and phos- 
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phatidylethenol did not lead to elaboration of antibod- 
ies binding insulin and phospholipids. Immunization of 
animals by insulin in Freund's adjuvant or insulin pro- 
cessed by glutaric aldehyde led to appearance, in the 
sera, of antibodies binding insulin. The lethal dose of in- 
sulin encapsulated in the liposomes greatly exceeded the 
lethal dose, introduced into Freund’s adjuvant. Data ob- 
tained showed that phosphatidylethanol-containing lipo- 
somes may be used to construct prolonged-action insulin 
preparations. Liposomes containing phosphatidylethanol 
proved to be, from an immunological point of view, 
completely suitable for encapsulation of peptide and 
protein (nature) medicines in the development of pro- 
longed action medicines. Figures 1; references 11: 2 
Russian; 9 Western. 


Resistance to Proteolysis of Monclonal Antibodies 
of Different Isotypes 


Moscow BIOTEKHNOLOGIYA in Russian 
No 3-4, Mar-Apr 95 pp 41-45 


[Article by T. G. Martynova, V. V. Koroleva, et al.; 
Nizhni-Novgorod Scientific Research Institute of Epi- 
demiology and Microbiology; Nizhni-Novgorad (manu- 
script received 20 Dec 94) UDC 576.8.095.3:615.012.8} 


[FBIS Abstract] A study of the nature of action of 
papain, pepsin and trypsin on monoclonal antibodies 
related to different isotypes of mouse immunoblobulins 
showed a dependence of resistance of the monoclonal 
antibodies to the effect of serine proteinases on the 
membership to a specific isotype of immunoglobulins. 
The most stable were antibodies of the 2a-subclass of 
mouse IgG; the least stable were antibodies of the third 
subclass. Figures 6; references 16:7 Russian; 9 Western. 


Immunoagglutination Diagnosticum Based on 
Monoclonal Antibodies for Screening Epithelial 
Tumor Marker in Whole Blood of Oncological 
Patients 


Moscow BIOTEKHNOLOGIYA in Russian 
No 3-4, Mar-Apr 95 


[Article by O. P. Poletayeva, A. G. Meshandin, et 
al.; Institute of Biotechnology; Moscow (manuscript 
received 1 May 95) UDC 616.357.577.175.3:616.006- 
007) 


[FBIS Abstract} Results of laboratory tests of an immu- 
moagglutination diagnosticum based on monoclonal an- 
tibodies of IKO-25 for detecting epithelail tumor antigen 
in human whole blood were presented and discussed. 
The convenience, simplicity and rapidity of use (15-20 
minutes) and possibility for its use for analysis of whole 
capil lary blood makes it suitable for use in clinical prac- 
tice. References 6: 5 Russian; 1 Western. 
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Ecological Monitoring of Great Russian Lakes 
9STALIS4A St. Petersburg IZVESTIYA RUSSKOGO 
GEOGRAFICHESKOGO OBSHCHESTVA in Russian 
Vol 127, No 2, Mar-Apr 95 pp 57-67 


{Article by L. Yu. Preobrazhenskiy, N. I. Silina, N. 
V. Stepanova, A. O. Brinken and I. N. Taganov, 
St. Petersburg; manuscript received 2 Nov 93; UDC 
911.2:551.48:581.5) 


(FBIS Translated Text} In 1992 the Russian Geographic 
Society and the Center of International Ecological Ini- 
tiatives began a long-term research project: Ecological 
Monitoring of Great Russian Lakes. The great Rus- 
sian lakes—Ladoga, Onega and Baykal—have played 
an enormous role both in the economy and in the spir- 
itual life of people occupying the territory between the 
Baltic and the Pacific. The reserves of fresh water (in 
Ladoga more than 900, in Onega more than 300, and 
in Baykal more than 23,000 km’) of these lakes exceed 
85 percent of all the reserves of Russia, and more than 
20 percent of the world supply. The ecological state 
of the water areas of these lakes is currently alarm- 
ing. Both governmental and academic teams of scien- 
tists have been called to research the ecology of these 
lakes. Nevertheless, it is our view that participation of 
non-governmental organizations in this research ought 
to help raise the quality and objectivity of ecological 
expert study. 


The supervisors of the project (science secretary of the 
Russian Geographic Society A. O. Brinken and director 
of the Center of International Ecological Initiatives I. N. 
Taganov) are planning to conduct international scientific 
expeditions for the purpose of not only hydrochemical 
and hydrobiological investigation of the water areas of 
great Russian lakes, but also ecological monitoring of 
adjacent ecosystems. As the processing of materials 
collected by the expeditions is completed, research 
results are to be published as ad hoc reports. 


In 1992 and 1993 within the scope of the project 
with support by the EARTHWATCH fund (Watertown, 
Massachusetts) there were two international ecological 
expeditions: in July 1992 on Lakes Ladoga and Onega, 
and in July 1993 on Lake Baykal. Taking part in 
these expeditions along with Russian scientists were 
volunteers from England, Italy, Canada, the United 
States and South Africa. The supervisors of the project 
are sincerely grateful to EARTHWATCH and those 
who took part in the expeditions for their support and 
assistance. 


Among the many natural conservation problems of St. 
Petersburg, the main one at present is that of clean 
water. St. Petersburg is situated at the mouth of the Neva 
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River on numerous islands of the Neva delta and on the 
shores of the Neva Gulf: a sea inlet that forms the tip 
of the Gulf of Finland. The Neva is practically the sole 
source of water supply for St. Petersburg, and the shores 
of the Neva Guif are extensively used for recreation. 
Short (about 70 km in length) and swift (50-70 cm/ 
s, flow rate 2500 m°), the Neva is strongly polluted 
over the entire extent from Lake Ladoga to the Neva 
Gulf by numerous centers of population, industrial and 
agricultural enterprises situated on its shores and in the 
basins of its tributaries. 


The source of the Neva is under the influence of an 
enormous water system that includes Lakes Ladoga and 
Onega with their collecting basins. These two lakes are 
the largest in Europe, and have areas of 17,100 and 
9,610 km? respectively, attaining depths of 225 and 110 
m. As of now, both lakes are in a precarious state under 
the influence of man-induced eutrophication. Further 
deterioration of water quality in these lakes threatens 
the very existence of St. Petersburg [1]. 


Lake Ladoga, under the influence of an intense anthro- 
pogenic load for the last 25-30 years, has passed from 
an oligotrophic to a mesotrophic state with all conse- 
quences: increased population and biomass of zoo- and 
phytoplankton, bacterioplankton, zoobenthos, reduced 
oxygen concentration in near-bottom layers, and so on. 
At present the mean annual concentrations of biogenic 
materials in water of Lake Ladoga (average over the wa- 
ter area) are estimated at: total phosphorus—22-27 jg/ 
liter, mineral phosphorus—6-18, total nitrogen—530- 
770, nitrate nitrogen—about 250, ammonia nitrogen— 
about 40 yg/liter [1, 2). 


Biogenic pollution of Lake Ladoga is due to indus- 
trial and agricultural activity on the shores and in the 
water-collecting basin: application of mineral fertilizers, 
pollution from animal breeding complexes, increased 
washout of biogenic components from soil into water 
as a resuit of land reclamation, development of urban- 
ization, and so on. 


The main paths of entry of biogenic pollutants into 
Ladoga are the Volkhov and Svir Rivers. The Volkhov 
carries from its banks and from Lake Ilmen about 
40 percent of the total phosphorus entering Ladoga, 
and the Svir—aboui 12-14 percent. The other rivers 
carry about 30 percent of the phosphorus, while waste 
water of enterprises of the pulp and paper industry 
account for about 3-7 percent. More than 80 percent 
of nitrogen compounds enter Ladoga from rivers, about 
2-3 percent—from enterprises of the pulp and paper 
industry. Entry of trace elements and heavy metals is 
also brought by rivers and by pulp and paper enterprises, 
about 30-80 percent of these materials accumulating in 
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the lake. The concentration of trace elements in the 
lake fluctuates in the following ranges (g/liter): iron 
40-1730, aluminum 20-700, manganese 1-137, copper 
1-25, cobalt 3-9.5, lead 0.5-3.5. Most heavily polluted 
(including with petroleum products) are the southern 
regions of the lake, in particular the Bay of Petrokrepost, 
where the source of the Neva is located. 


The content of bacteria of the E. Coli group in the 
surface layers of Lake Ladoga is close to 1x10 cells/ 
liter, in the Bay of Petrokrepost—about 1x10‘, and in 
the lower course of the Neva—1x10°-1x10* cells/iter 
(1, 3). 


The ecosystem of Lake Onega in the open deepwater 
section still remains oligotrophic. The process of pollu- 
tion and eutrophication has affected only regions sub- 
jected to intense anthropogenic action (Kondopoga Inlet, 
Petrozavodsk Inlet, Svir Inlet, Povenets Cove). In recent 
decades, the zones affected by eutrophication have ex- 
panded significantly, and their boundaries have shifted 
toward the main open part of the lake. 
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On average over the lake, characteristic concentrations 
of phosphorus are in a range of 11-35 yg/liter, ammonia 
nitrogen 12-24, nitrite nitrogen 4-8, nitrate nitrogen 8- 
28, phenols 3-8, and petroleum products 40-130 jg/liter 
(6). 


The above cited figures fluctuate considerably from 
year to year. This is because of large-scale “climatic” 
processes occurring both in the water mass of the 
lakes and on their collection areas. Moreover, when 
estimating the content of chemical substances and 
hydrobionts in the different links of this water system, 
we have to consider differences of observation sampling 
in space and time, possible differences in methods of 
observations, and the like. 


That is why we are interested in surveys straight through 
all links of the water system carried out over a short 
time (on the scale of processes that occur in the lakes) 
by unified procedures. Such research has not been done 
before. 





Figure 1. Route of 1992 Expedition 
Figures correspond to expedition station numbers. 





is prohibited without permission of the copyright owners. 











86 LIFE SCIENCES 





ae 2 @ ars 





153 € F Enna aH 


FBIS-UST-95-050 
12 December 1995 


+ 
ttt 

















Station numbers 
Figure 2. Depthwise Water Temperature Distribution (T, °C) 
a—Lake Ladoga; b—average values of water temperature in surface layers in the vicinity of research stations 


In July 1992, The Russian Geo ic Society and the 
Center of International Ecological Initiatives conducted 
a comprehensive ecological expedition in the waters of 

= The route of the expedition 
t from the city li of St. Petersburg southward 
Neva, the most heavily polluted section of 

the Svir River, from south to north across 


The package of observations included meteorological 
observations (wind, and humidity of air, 
insolation, cloud cover), hydrological (vertical tempera- 


ture profiles with depthwise resolution of 1 meter, trans- 
parency of water, waves), hydrochemical (sampling of 
water from the surface with subsequent determination of 
PO, ,* (mineral), PO,* (total), NO,, NO,, NH,*, CI, 
SO,*, Na, K. Mg, Ca, Fe, Al, Mn, Zn, Cu, Pb), hydrobi- 
ological (chicrophyll, population, biomass and species 
composition of phyto- and zooplankton). 


Figure 2 gives profiles of water temperature in deepwa- 
ier sections of Lakes Ladoga and Onega, showing that 
during the period of observation cold water was retained 
in bottom layers (about 8°C in Lake Ladoga and about 
5-6°C in Onega). In top layers (in the intermixing layer) 
the water ure in Lake Ladoga was noticeably 
higher (by 4-6°C). In the shallower coastal regions of 
both lakes the temperature differential from surface to 
bottom was 1-3°C. Water transparency in Lake Ladoga 
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ranged from 3.5 to 4 m in the central regions, to 1.9 
(near the mouth of the Vodla River) and 2.5 m (at Kizhi 
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The transparency of water in the Svir Inlet of Lake 
Ladoga was 1.5 m, and at a greater distance from 
shore—3-3.2 m. 
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Figure 3. Phosphorus concentration P (g/liter) 


1—mineral phosphorus; 2—otal 


The concentrations of mineral phosphorus increase from 
20-30 g/liter in Lake Onega to 40-80 in the Neva, 
total phosphorus—from 30 to 40-100 jg/liter. We can 
Clearly see the influence of runoff of the Volkhov and 
Syas rivers (Figure 3), causing a rise in concentrations 
to i90 g/liter of mineral phosphorus, and to more 
than 300 jg/liter of total phosphorus. The increase in 
phosphorus content at station No 18 is apparently due 
to the influence of Povenets Cove. The outwash of the 
Vodia River causes a similar peak of concentrations. 


All forms of nitrogen behave analogously. The concen- 
the city limits opposite the mouth of the Vodla River 


(340 g/liter) and in the Voikhov Inlet (310 pg/iter). 
The values of concentrations of nitrates and nitrites are 


given in Figure 4. Also changing are the contents in 
water of aluminum, iron and zinc (Figure 5), lead and 
copper (Figure 6). Minimum values of concentrations 
of these substances are noted in the central part of Lake 


Onega. 


The values of other chemical indicators that were de- 
termined fluctuated over the following ranges: sulfates 
from 2.25 mg/liter in the center of Lake Ladoga to 8.9 
mg/liter in the Volkhov Inlet and the Neva, sodium from 
2.4 to 7-8 mg/liter with respective figures for potassium 
from 1.1 to 2.4-2.6 mg/liter, magnesium from 1.7 to 
2.3-2.8 mg/liter, calcium 4.8-11.2, manganese from 8- 
10 to 26-28 mg/liter. The nature of spatial distribution 
is analogous to that of the indicators considered previ- 
ously. Table 1 shows the results of chemical analysis of 
water samples collected at stations. 
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Figure 4. Nitrogen concentration (,:g/liter) 


Chiorophyll a concentration in the Neva was 1.64-1.83 
Lake Ladoga the pigment varied from 1.85 
. The Bay of Petrokrepost was typi- 
values, which corresponded to those 
Neva. Rather high concentrations of chlorophyll 
water with elevated trophism were noted 
Inlet, and especially in the Svir Inlet, 
“blooming” of the water was observed in this 
to intense development of the biue-green 
Microcystis aeruginosa, Anabaena lemmermanni 
Aphanizomenon flos-aquae. In these regions the rel- 
of pheopigments that are the product of 
of chlorophyll was lowest, amounting to 
while over the entire remaining water 
area the fraction of pheopigments reached 70-75 per- 
cent. Also observed here were elevated concentrations 
pigments: as high as 7.97-10.29 mg/m’. 

The content of chlorophyll b in lake Ladoga varied from 
0.42 to 1.02 mg/m’, and of chlorophyll c from 0.34 
to 2.01 mg/m’. A comparatively high biomass of z00- 
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plankton was also observed in the Svir and Volkhov 
inlets: 1.92 and 1.53 g/m’ respectively at density of 
211,000-1,139,000 sp/m’. As many as 55-73 percent of 
the total population of organisms were Rotifera, most 
massive among them being Kellicottia longispina, Ker- 
atella cochlearis, Conochilus unicorais, Polyathra spp., 
and Asplanchna herricki. However, the base of the 
biomass of zooplankton was comprised of Crustacea 
Eurytemora lacustris, Eudiaptomus gracilis, Limnocala- 
mus grimc ‘dii, Mesocyclops leuckarti, Daphnia cristata, 
Bosmina obtus'rostris and Leptodora kindtii Aiso noted 
in the plankton were B. coregoni and B. coregoni gib- 
bera are species typical of eutrophic waters. In the Bay 
of Petrokrepost the population and biomass of zooplank- 
ton were ively low and amounted to 63,600 sp/ 
m? and 0.31 g/m’. In the Neva, the zooplankton was the 
somewhat depleted plankton of Lake Ladoga, it. ‘ten- 
sity and biomass were one third of those in the Bay of 
Petrokrepost (22,900 sp/m’ and 0.11 g/m’). 
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In Lake Onega the concentrations of chlorophyll a were 
low and ranged from 1.27 to 4.92 mg/m’. Lowest values 
were observed in the open deepwater part of the lake, 
maximum values—in the shallow regions near the shore. 
As a whole, the observed values are typical of low- 
productivity waters. The concentraion of chlorophyll b 
was from 0.11 to 0.95 g/m’, chlorophyll c—from 0.21 
to 1.61 g/m’, carotinoids from 1.35 to 3.50 g/m’. The 
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relative content of pheopigments in the plankton reached 
40-70 percent. 


The biomass of the zooplankton in Lake Onega ranged 
from 0.01 to 0.77 g/m’, population—from 900 to 61,200 
sp/m?. Predominant in the plankton were E. Lacustris, 
L. grmaldii, E. gracilis, M. oithonoides, B. Obtusirostris, 
Podon polyphemoides, K. Longispina and K. Cochlearis. 





Figure 5. Concentration of aluminum (1), irom (2) and zinc (3) (jg/liter) 














90) 


FBIS-UST-95.050 
LIFE SCIENCES 12 December 199£ 











i aA 


Swaeeeere es eee See | 


i 
7 § % #413 «915 «+97 «9 24 83 85 
Station numbers 


Figure 6. Concentrations (j:g/liter) of lead (1) and copper (2) 
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Figure 7. Content of chlorophyll a (1) (mg/m’) and pheopigment (2) (percent) 
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Table 2. Concentrations of Photosynthet.. Pigments In Water Samples 
Chiorophyll a, Chiorophyll b, | Chlorophyll ¢, Chlorophyll Carotinolds Pheopigments, 
mg/m mg/m’ mg/m at+bec, mg/m’ mg/m percent 
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Table 3. Population and Biomass of Zooplankton in Water Samples 


Population, thous. sp/ 
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Biomass, g/m 
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Table 2 summarizes the concentrauions of photosyn 


thetic pigments in water samples at research stations 
Table 4 illustrates the population and biomass of 200- 
plankton in the water samples 


In Lake Ladoga (Bay of Petrokrepost, Volkhov Inlet) 
and Lake Onega (center, Svir Inlet) the bodies of nauplii 
showed tumor-like anomalies. We first observed this 
pathology in 1986 ia the Neva Gulf, and later in the 
eastern part of the Gulf of Finland and in some lakes 
of Leningrad Oblast. Apparently tumor-like anomalies 
on zooplankton organisms are a response to pollution, 
and evidence a dangerous level of contamination of the 
water envivonment with carcinogens. The occurrence ot 
tumors is known to be a sensitive and reliable indicator 
of blastomogenic contamination of the hydrosphere [4] 


The results of this expedition cannot claim wide gen- 
eralization. However, the data that have been obtained 
are of definite interest to researchers, since they were ac- 
quired almost synchronously (the run from the city lim- 
its of St. Petersburg to the Svir Inlet of Lake Onega was 
made in six days). Even such a brief survey clearly dis- 
tinguished major sources of pollution of Lake Ladoga, 
Lake Onega, and the Neva River: the Volkhov and Svir 
infet in Ladoga, the southern part of Povenets Cove and 
the Vodla River in Lake nega, effluents from the town 
of Kirovsk and nearby centers of population and rivers 
into the Neva. Of particular importance is the deteriora- 
tion of the ecological situation found by the expedition 
in near-shore water areas of Lake Onega near the mouth 
of the Vodla. Up until now there has been little system- 
atized information about the ecological situation in this 
region. 
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Russia's State Plant Protection Service—Today and 
Tomorrow 


Y9S7A0684A Moscow ZASHCHITA RASTENIY 
in Russian Apr 9S No 4, pp 4-6 


[Article by LA. Shestopalov, chiet of the Plant Protec- 
tion Administration] 


[FBIS Translated Text) Modern plant protection repre- 
sents a compicx set of practical acuions and mutual te- 
lations carried out at state, land use, and entrepreneurial 
levels and regulated by the system of legislative acts and 
normative documents. Each country has its specific fea- 
tures, but the chief thing is that plant protection is under 
State auspices, is carried out on behalf of the minister 
Of agricuiture, and unites all organizations performing 
such functions as the quarantine protection of territories 
against the entry of harmful objects, prevention of their 
spread inside the country, observation of the phytosan- 
tary situation, development of forecasts and recommen- 
dations for farms and farmers, supervision of the use of 
chemical and biological agents for the control of plant 
pests and diseases and weeds, assurance of scientific 
research, drafting of legislative and normative acts, im- 
plementation of international Cooperation, and so forth 
In a number of highly developed countries laws on plant 
protection and the application of pesticides are signed 
by top state figures 


The plant protection service in the USSR was con- 
structed in a similar manner until 1979. Then it was 
headed by the Main “ant Protecuon Administration 
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with the State Quaranune Inspectorate. The division be- 
gan only at the republic level, basically according to the 
financing principle: Plant protecuon was financed trom 
the republic budget and quarai.tine protecuon, trom the 
central (Union) budget. True, there was also another 
reason hampering such a necessary unification of the 
two related services into one—the personal ambitions 
of their managers. In 1992 the budget difference dis- 
appeared and both services began to be financed from 
one source-—the federal budget. Only the second rea- 
son remained—personal interests. It can be eliminated 
in one way, that is, by an arbitrary decision in state in- 
terests. Possibly, at the crucial stage of the country’s 
development such a division is acceptable. However, as 
the situation is normalized and stability in various eco- 
nomic sectors, primarily in the agro-industrial complex, 
is acquired, the state plant protection service should be- 
come strong, independent, and capable of fulfilling at 
a high level its special, specific tasks of providing the 
country with its own food and raw materials. 


The structure of Russia's state plant protection service, 
basically, was formed in the early 1970's. It includes the 
following: the Plant Protecuon Administration subordi- 
nate to the Main Administration for Chemicalization and 
Plant Protection with the State Chemical Commission 
of the RF Ministry of Agriculture and Food; the All- 
Russian Scientific Research Institute of Plant Protection: 
the Republic Plant Protection Station; the Republic D1- 
agnosis and Forecast Laboratory; 75 republic—within 
the Russian Federation—-kray, and oblast plant protec- 
tion stauons with 73 diagnosis and forecast laborato- 
ries, 74 biolaboratories, 34 biofactories and shops for 
the production of biological agents, 124 toxicological 
control laboratories, 1,578 rayon and interrayon stations, 
and 883 signaling and forecast centers, as well as the 
Krasnodar Experimental Biofactory and the Sochi Bio- 
factory. 


The total number of regular staff in the service is 7,600 
people. Financing is carried out basically with federal 
budget funds and, partially, through the provision of 
paid services. All bodies of the State Plant Protection 
Service are classified exclusively as federal property 


To provide agricultural enterprises with pesticides of the 
state reserve, use 1s made of a network of reserve bases 
located in various zones; for example, Shakhtinskaya, 
in Rostov Oblast, Stupinskaya, in Moscow Oblast; 
Borisovskaya, in Belgorod Oblast; Novokubanskaya, in 
Krasnodar Kray; Irtyshskaya, in Omsk Oblast. Undouht- 
edly, ths network will expand for the purpose of further 
streamlining the delivery of plant protection agents to 
the final consumer 
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It must be stated that in the last 10 to 18 years state 
attenuon to the plant protection service has declined 
Fewer requirements are placed on the reimtoreement ot 
its staff with highly skilled specialists with diplomas and 
provision with equipment, instruments, motor transport 
and other necessary material and technical resources. A 
great deal has been lost in capital investments and gen 
eral financing. Specialized expeditions and detachments 
for the control of mass and especially dangerous pests 
were eliminated in the hope that rayon Selkhozkhimiya 
assoclauions and their mechanized detachments would 
assume their duties. Life has shown that these hopes 
have not been justified 


At present more than 20 percent of the republic, kray 
and oblast and &5 percent of the rayon (interrayon) plant 
protection stations do not have their own premises and 
often are forced to lease them, squandering tunds, which 
are meager anyway 


Stations have at their disposal 200) passenger cars 
instead of the necessary 450, 1,000) trucks instead 
of 1,500, 75 buses instead of YO, and 10° mobile 
laboratories instead of SO. The motor-vehicle pool, 
basically, with a long service life, is not provided 
with spare parts for current repairs and with fuels and 
lubricants. Its renovation is proceeding slowly—there 
is no money. For the same reason the replacement of 
obsolete technological equipment and the outhtung ot 
laboratories with modern instruments and materials are 
carried out unsatistactorily 


The journal more than once has discussed the dete- 
rioration in the phytosanitary situation, which is con- 
nected primarily with economic difficulues. Whereas 
in 1992 agricultural crops and perennial plantings were 
protected on an area of 38.4 million hectares, in 1994, 
only on 26 million hectares. The drop in the volume of 
necessary agrotechnical work and in its quality and the 
decline in technological discipline in tarming also have 
an eftect. The sharp increase in the weediness of crops 
is the consequence of this. In 1994 inspections showed 
that 9S percent of the areas were weedy to an aver- 
age and high degree. Arable land turned into a breed- 
ing ground of weeds, including such weeds difficult to 
eradicate as field thistle and sowthistle, bindweed, and 
quack grass. Russian centaury, a dangerous quarantine 
object, has become a real scourge of intensive farming 
in Saratov, Rostov, and Volgograd oblasts 


The harmfulness of the locust has not decreased in the 
last two years. The area settled by it has exceeded 
2.5 million hectares, including 0.8 mullion hectares, 
in exceptionally high numbers, which requires the 
mobilization of additional resources, primarily from the 
federal budget. An outbreak of the reproduction of the 
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heet webworm—-one of the most dangerous pests of 
sugar beets, corn, and vegetable and melon crops—ts 
lores ast 


Every year Russia's grain wedge ts affected with a com- 
plex of diseases, such as septoria spot, helminthospo- 
noses, and various types of blights, and a trend toward 
an increase in powdery mildew has appeared. The sunk- 
bug—Ahe most dangerous pest of grain cropr—is de- 
tected on 40 to 5O percent of the examined area and 
treatments on an area of no less than | million hectares 
are required 


The situation with potato plantings has become unta- 
vorable. The development of late blight has acquired an 
epiphytouc nature, Nonobservance by most agricultural 
commodity producers of the antrresistant strategy of ap- 
plicauion of tungicides and the weakening of method- 
ological work by plant protection stations is one of the 
reasons tor this 


The dangerous trend toward a reduction in volumes of 
work on the treatment of seeds of grain crops persists 
Underesumate of this method has led to an increase 
in areas affected by smut and other diseases oi grain 
crops. Annual treatments of seeds with dressers do not 
exceed 65 percent of the necessary volume. Affection of 
coarse grain crops and apple orchards with diseases ot 
unestablished etiology has been noted in recent years. 


This has become possible owing to the general weak- 
ening of the state service and decline in its role in pro- 
cesses of cultivation of agricultural crops. At agricul- 
tural enterprises the number of specialists in plant pro- 
tection has decreased sharply and a new category of land 
users has appeared—the private farmer, who does not 
have elementary knowledge of protection of the harvest 
against plant pests and diseases, of the contol of weeds, 
of their potenual harmfulness, and of the assortment of 
plant protection agents and their application technology. 
What talk can there be of the efficiency of phytosanitary 
work if most agricultural commodity producers do not 
know how to reliably and promptly evaluate the phy- 
tosanitary state of their land and have neither funds nor a 
material base for this. Private consultants’ firms staffed 
with former scientific associates at state research inst- 
tutions are widespread in developed countries, primarily 
in the United States. In our country at the present stage 
these tasks are placed on the shoulders of state piant 
protection inspectors. 


There is hardly anything with which to replenish the 
thinning out pool of special machines, the annual need 
for which amounts to 15,000-18,000 units. In the former 
Union the Lvovselkhozkhimmash Plant was the main 
manufacturer and supplier of sprayers. Not a single spe- 
cialized enterprise of such a type remains in Russia’s 
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lerritory now, Attempts are made to respecialize individ 
ual shops of the Podolsk Machine Plant. Experimental 
industrial models of sprayers meeung the requirements 
Of screntitic and technical progress have been developed 
and manufactured jointly with screntufie organizations 
and other interested conversion enterprises. However 
the orgamizauion of senes produchon requires 48 bil 
lion rubles, which the tederal budget cannot allocate at 
present 


About 60,000 sprayers, 21,000 dressing machines, 750 
mechanized dressing stations, and more than 6,000 
dissolving unis are used in Russia now 


Owing to financial difficulties, tarms have virtually 
stopped the purchase of type-PS-10) dressers. As a 
result, the Gatchinaselmash Plant has sharply reduced 
the output of these machines (from 3,900 in 1997 to 
400 in 1994) 


For the purpose of partially saustying [the demand of] 
rural areas for spare parts for plant protecuon machines 
a number of Russia's enterprises, including conver- 
sion ones, have mastered the production of accessory 
equipment: pumps, spray heads, double-acuung sprayers 
tanks, and so forth. The delivery of such equipment from 
Germany was organized. However, these are only tem- 
porary measures. But tundamental decisions, at a state 
level, are needed 


A special talk about the diagnosis and forecast service 
Plant proiection throughout the world is a very expen- 
sive, but highly profitable, measure connected with a 
risk——a material and ecological msk and a risk to the 
health of people and animals. The widely ramified net- 
work of diagnosis and forecast laboratones and centers 
equipped with modern electronic tacilites tor the col- 
lecuon, processing, and rapid transmission of informa 
tion characterizing the daily phytosanitary situation in 
dynamics 1s designed to weaken this msk, to prevent 
ecological damage, or to reduce it to a minimum. In 
any event, that is how matters stand in developed coun- 
tries. At one time we also headed toward this, to which 
the activity of such enthusiasts as P.S. Udintsov, LYa 
Polyakov, and A.F. Chenkin greatly contributed. Untor 
tunately, this process has slowed down in recent years 
Our forecast service is still very tar from the modern 
level 


Technological control laboratories solve important prob- 
lems in improving plant protection and ensuring a safe 
application oi pesticides. However, there are also many 
defects here. With the promulgation of the Law on the 
Protection of Consumers’ Rights and Mandatory Certfi- 
cation of Goods (Work and Services) the need arose for 
the accreditau. n of the service's toxicological control 
laboratories for he mght for such a certification. This 
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requires the availability of appropriate documents. mod- 
ern equipment, instruments, laborat: fy ulensils with the 
All-Union State Standard, Chemically Pure substances, 
and other materials For now few can boast of this. As of 
loday out of 124 laboratories the following were acc red- 
ited: as research laboratories, 95 ind as a body for the 
ceruification of Pesticides, only one. There is a shortage 
Of 1.5 billion rubles for the purchase of deficient equip- 
Ment, including 86 8as and liquid Chromatographs, 20 
alomic-absorption spectrophotometers. 2() Polarographs 
with attachments, and many other things. 


Accredited laboratories, in addition to Previously per- 
formed analyses, wil] determine the COM it Of nitrates. 
MyCotoxins, heavy metal, and other substances. that is, 
conduct complex analyses without redirecting the cus. 
tomer to other departments, At the same time. they will 
receive the right to the certification of plan protection 
agents for quality and conformity to the All-Union State 
Standard and Specifications. 


Under the Conditions of formation of a free pesticide 
market and with the Maximum reduction in State pur- 
Chases (Only for the establishment of minimum insur 
ance reserves) many Competing organizations and com- 
mercial firms claiming the Cerufication of Plant pro- 
lection agents, especially during import, appear. The 
Plant protection service should retain the leading role 
Of a state contro} body and not permit its loxicolog- 
ical control laboratories to Mrn into an appendage to 
bodies, which are rapidly gaining strength and power, 
Of such departments as the Committee on Standardiza- 
ion, Metrology, and Certification, the State Committee 
for Sanitary-Epidemiological Oversight, the Ministry of 
Environmental! Protection and Natural Resources, and 
others, which constantly invent and put into effect newer 


duction associations and joint-stock companies, and six 


In 1994 the biomethod was applied on an area of | 8 
million hectares. which is a little less than in 1993 
Al covered-ground enterprises the volume of biological 
Protection amounted to 119 million square meters— 
Virtually at last year’s level. In the control of mouse- 
like rodents biopreparations were applied on 400.000 
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hectares less than during the Previous year However, 
this was connected with the low Number of rodents 
during the winter and spring period. 


Treatments with Microbiopreparations of industrial pro- 
duction did not decrease, that is. 0.2 million hectares, 
but of internal Production increased rom 0.3 to 0.6 mi}. 
lion hectares. Such Preparauions as agat-25 and rhizo.- 
Plan and entomophages Encarsia and Lysiphlebus began 
(0 be used more. Ip all, 27 types of biological agents 


were used in open ground and 30, in Sheltered ground 


In 1994 ‘mall-tonnage Production of microbioprepara- 
HONS began in Sochi, Krasnodar, Liski, Yoshkar-( dla, 
and Vyatka Technologies are being mastered. In accor- 
dance with the decision of the board of the RF Ministry 
Of Agriculture and Food the development of lechnolog- 
ical regulations of small-tonnage Production of lepido- 
cide, bitoxibacillin. trichodermin, and boverin was Orga- 
nized. By order of the minister of 4griculture and food 
4 network of base farms for the development of lech- 
nologies for the Production and application of biological 
Plant protection agents and the (raining of specialists of 
farms and Fayon stations was established. 


Despite the Obvious advantages of the biological 
method, its Proportion makes UP Only 20 percent of the 
total volume of control of plant Pests and diseases under 
held conditions and 60 percent in sheltered ground. 
Consumers’ insolvency, the insufficient assortment of 
biological agents, and the weak control of their quality 
are serious deterrents The uNSalisfactory Popularization 
Of the biomethod aiid of its advantages over Pesticides 
also has an effect. 


It is time to see to it that the competitiveness of biologi- 
Cal agents with regard to pesticides js increased. For ex- 
ample, the Government Of the Russian Federation annv- 
ally establishes a Subsidy for Pesticides bought through 
import. Furthermore. 30 percent of the expenditures on 
the application of Pesticides of domestic and imported 
Production are compensated from the federal budget 
These Privileges do not extend (0 biopreparations Tak- 
ing the ecological advantages of the latter into account, 
such discrimination seems, 10 Say the least. Strange! 


The lack in the Russian Federation Of protection for 
scientific discoveries and developments in the field of 
biological Protection causes alarm AS 4 result, there 
can be a mass uncontrolled leak abroad Of producer 
Strains, technologies of Production of biopreparations. 
and their Preparative forms. If Export were conducted 
on a commercial basis. In accordance with existing 
international rules. Part of the earned funds could be also 
used to cover expenditures on the Purchase of imported 
Pesticides and to develop our own scientific hase 
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The Federal Center for the Registration of Producer 
Strains of Useful Microorganisms and Insects could 
perform the indicated functions. Its establishment will 
require 450 to $00 million rubles annually and its 
maintenance, 200 to 250 million rubles. Such a center 
will provide domestic producers of biological agents 
with effective inital material, carry out an international 
exchange of pure cultures, and protect developers’ 
rights. 


There are many problems and their soluuon cannot 


be postponed any longer. It seems, however, that we 

must begin with the chief thing, with the adoption of 

the Law on Plant Protection in Russia and approval 

by the Government of the Russian Federation of the 

Statute on the State Plant Protection Service, which 

should legislatively stipulate the basic provisions on 
the banning of a mass spread of pests and diseases 
of plants and weeds and on the prevention of harvest 
losses due to them and determine the rights and duties 
of agricultural commodity producers and bodies of the 
state plant protection service, mutual relations between 
them, and the responsibility of the guilty persons for 
violations of legislation on plant protection and of the 
established rules and regulations during the storage, 
transportation, and application of plant protection agents 
and for the damage done to nature and people's health. 
e of the state service should 


The prestige and importance 
rights should be granted to 


he increased sharply. Real 
its representatives: 

—to visit without hindrance sown areas, plantations, 
other agricultural areas, warehouse premises, and other 
facilities of agricultural enterprises and institutions, as 
well as private plots, collective gardens and orchards, 
for the examination of land and inspection of the 
observance of pertinent rules, instructions, directives, 
and regulations concerning plant protecuon, 

ommodity producers, irrespec- 
ership and subordination, bind- 
concerning plant protection, 


f warehouses and other 
meeting the established 
torage of plant 


—to give agricultural ¢ 
tive of their form of own 
ing directions on matters 


—4o prohibit the use 0 
production premises—not 
requirements—for the acceptance and $ 
protection agents and of treated (with pesuci 


and planting stock, 
—t1o stop work on the c 


of plants and weeds carr 
rules, instructions, and directives unt 


are eliminated, 
to demand and receive from agri 


producers the necessary materials 
the phytosanitary state of sown areas, 


des) seed 


ontrol of pests and diseases 


ed out with a violation of 
| these violations 


cultural commodity 
and information on 
plantations, and 
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other agricultural land and of seed and planting stoes 

and on the implemented measures for the control of 

pests and diseases of plants and weeds 

—to draw up statements on violations of legislal 

recommendauons, and imstruchons COre erming plant 

protection and to raise betore administrauve bodies Uic 
stion of calling to account people guilty of these 


que 


violauions 1n ished procedure 


accordance with the establ 


Just also be shown for people king 


Proper concern 1 
cir skills 


in the state service 
ation of normal working condiuons, 
rity for their daily lite 


improvement 1M th cre 


and financial secu 


article it is impossible even lo indicate and 


of 
and paimtul 


In a journal 
all the more, to discuss the entire range 
problems. However, no matter how acute 
they may be, no one relieves us of the responsibility for 
the task assigned to us, The next working season 

begun and everything must be done so that the reserves 
at the disposal of plant protectors May he used with the 


greatest efficiency. 
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New Spray Devices 


957A0684B Moscow ZASHCHITA R 
in Russian Apr 9S No 4, pp 15-16 


ASTENI) 


[Article by N.A. Bezkorovaynyy, chief of a sector 0) 
VNIIPANKh GA, S.D. Volkonogoy, senior screnutic 
A.A. Guseva, scientific associate, and V.\ 


associale, 
Belozerov, chief engineer 
Department of Air Transport] 


{FBIS Translated Text} The efficiency of 
treatments largely depends on the quality of spraying 
In case of a uniform application of drops to the surface 
of plants, their homogencous composition, and lack of 
drift of the sprayed wave there Is the possibility not only 
of achieving a high final result, but also of reducing 
the expenditure of expensive pesticides and ensuring 
safety for the environment. Unfortunately, the quality of 
spraying, in practice, leaves much to be desired owin} 
to the impertect design of spraying equipment and a 
poor quality of its manufacture 


The PANKh Joint-Stock 


if 
it 


of the Russian Federal 


chemical 


Company developed the stan- 
dardized spray device RZhU-1 with a set of spraying 
inserts of the RShch and RD types. For two years 1 
has been used in aerial sprinklers of the An-2 airplane 
and has shown its reliability and efficiency Accord 
ing to the scheme developed al VNIIPANKh GA. the 
same sprayers can also be installed on the ground hoom 
sprinklers OPSh-15-01, OP-2000-2-01 (M-6340-2 
so forth. 


The advantage of RZhU- 
the presence of 4 threade 


if) j 


? 


1 over domestic analogs lies i 
n the body 


d connection betwee 
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of the cut-off device and the connector of the carnier 
sprinkler boom, When the connector or the bracket 
breaks, this makes it possible to quickly replace them 
with new ones, not changing the sprayer itself. The 
built-in shut-off valve rules out the pouring out of the 
liquid in case of a nonoperating sprinkler pump during 
turns or brief stops. Owing to a quickly detachable 
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bayonet nut, itis possible to easily remove spraying 
inserts for washing or replacement. At the customer's 
wish RZhU-1 can be equipped with spraying inserts of 
the RShch (flat tan) and RD (flood jet) types 


The parameters of spray devices are presented in the 
table. 





Characteristics of Sprayers Under Water Pressure Over the Range of 0.2-0.8 MPa (2-5 kgf/cm) 











— —— —_—_— 7 
Mass- Median Diameter of Drops (igmm) 
r — — 
Sprayer Water Spray Cone on ground on the An-2 Function of the Sprayer 
| Consumption (V Angle equipment airplane | 
min) 
- + 4 4 - 4 — - + - . 
RSheh 110-1.6 1.14-1.79 98-110 100-350 190-290 | Medium-drop spraying 
RShch 1102.5 1.77-2.80 98-110 165.425 200- 300 Same 
RSheh 110-4.6 | 180-4 30 98-110 220-330 | Same 
: } ‘ : }- 
RD 16 212-346 116-130 420-480 200-400 | Large-drop spraying. 
| appheation of soil 
herbicides 
RD 4.0 11.03.1744 118-140 1100-1500 290-660 | Appheaton of Iquid 
| mineral fertilizers 














In order to improve the quality of treatment with RZhU 
| devices, it 1s Necessary to use appropriate filters: 











Sprayer Number of Filter Gauze (All-Union 
State Standard 661386), no higher 
than 
RShech 110-16 0.415 
eae —-p- ————————————eEee 
RSheh 110-2.5 and 0.5 
RShch 110-4.0 
RD 16 10 
ee —> RSENS 
RD 40 2.0 








This requirement is important both for tractor and for 
aerial sprinklers, because the quality of spraying and the 
reliability of operation of the shut-off valve depend on 
the purity of the working fluid. 


For the purpose of lowering the labor intensiveness of 
servicing and increasing the reliability of operation of 
the An-2 airplane sprinkler, on the basis of RZhU-1 
parts a four-position spraying unit, the general appear- 
ance of which is presented in the photograph, was de- 
veioped and manufactured. 


It consists of a body, on which by means of bayonet 
nuts (the RZnU-1 set) four sprayers of the RShch type 
are installed simultaneously. One shut-off valve (of the 
RZhU-1] set) 1s installed on this body, which makes it 
possible to reduce to one-fourth the required number 
of these valves in the sprinkler and, thereby, to lower 
the labor intensiveness of servicing and to decrease the 
probability of leaks of shut-off valves as Compared with 
the RZhU-1 set. 


The spraying unit 1s connected to the boom hy means of 
a connector, in which an individual filter 1s placed. The 
surface of this filter can exceed more than tenfold the 
maximum possible surface of the potential standardized 
RZhU-1 filter 


Such units are the basic accessory elements of the new 
OS-1M sprinkler (airplane sprinkler of first modifica- 
tion), which ensures an improved quality of treatment 
at flight altitudes of 2 to 3 meters above the treated sur- 
face. The sprinkler boom with a span of 9.2 meters is 
made from stainless steel and is located behind the trail- 
ing edge of the airplane wing, which greatly improves 
its servicing conditions 


The set of the OS-1M sprinkler includes the following 


a boom with mounting units; a set of spraying units 
with shut-off valves and filter elements: a set of ce- 
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ramic liquid sprayers (four type sizes); accessory sub- 
assemblies and parts for the completion of the series 
pumping units $h7628-215, $h7686-0, and $h76-7000 
according to technology similar to the manufacture of 
the 2102.0272.000 sprinkler. 


Russian AIDS Law 


957A0783A Moscow ROSSIYSKAYA GAZETA 
in Russian 12 Apr 9S p14 


(Translation by the AESOP Center of the text of Russian 
Law Concerning Preventing the Spread of HIV Virus- 
Induced Illness in the Russian Federation approved by 
State Duma on 24 February 1995 and signed by Russian 
Federation President B. Yeltsin] 


[FBIS Transcribed Text} In recognition of the fact that 
the disease caused by the human immunodeficiency 
virus (HIV) is spreading throughout the world on a 
mass scale, remains incurable and leads to inevitable 
death thereby creating a threat to humanity's existence, 
results in grave socioeconomic and demographic con- 
sequences for the country, represents a problem of per- 
sonal as well as social and state security, and necessi- 
lates protection of the public's legal rights and interests, 
and also in consideration of the need to employ timely, 
effective, and comprehensive preventive measures, the 
State Duma of the Federal Assembly of the Russian 
Federation has passed this Federal Law. 


Chapter I. General Provisions 


Article 1. Basic Concepts 


The following definitions are applied in this Federal 
Law: 


HIV infection refers to a disease caused by 
the HIV virus; 


HIV-infected refers to individuals infected 
with the HIV virus. 


Article 2. Legislation of the Russian Federation on 
Prevention of the Spread of HIV Infection 


1. The legislation of the Russian Federation regarding 
preventing the spread of HIV infection consists of this 
Federal Law and other federal laws and normative legal 
acts in effect and passed in accordance with it as well 
as laws and other normative legal acts of the component 
jurisdictions of the Russian Federation. 


2. Federal laws and other normative legal acts and also 
laws and other normative legal acts of the component 
jurisdictions of the Russian Federation cannot reduce 
the guarantees stipulation by this Federal Law. 
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3. In the event that international treaties of the Russian 
Federation establish rules other than this Federal Law, 
the rules of the respective international treaties shall 


apply. 
Article 3. Application of This Federal Law 


This Federal Law shall cover citizens of the Russian 
Federation, foreign citizens, and noncitizens located 
within the territory of the Russian Federation and shall 
also apply to enterprises, insutuuons, and organizations 
registered in the Russian Federation's territory through 
the established procedure regardless of their organiza- 
tional and legal form. 


Article 4. State Guarantees 
1. The State guarantees the following: 


Regular provision of information to the public, 
including through the mass media, regarding available 
ways of preventing HIV infection; 


Epidemiological surveillance of the spread 
of HIV infection within the territory of the Russian 
Federation; 


Production of means for preventing, diagnos- 
ing, and treaung HIV infection and also controlling the 
Safety of medical preparations and biological fluids and 
tissues used for diagnostic, therapeutic, and research 
purposes; 


Availablity of medical testing to detect HIV 
infection (hereafter referred to as medical testing), 
including anonymous testing with pre- and post-test 
counseling, and guarantee of the safety of such testing 
for both the individual being tested and the individual 
conducting the testing; 


Free provision of all forms of qualified and 
specialized medical care to HIV-infected citizens of the 
Russian Federation. free provision of drugs during out- 
patient and inpatient treatment, and also free transporta- 
tion to and from the place of treatment within the Rus- 
sian Federation; 


Advancement of scienufic research on prob- 
lems of HIV infection; 


Inclusion of moral and sex education in edu- 
cational institutions’ curricula; 


Provision of social welfare and assistance and 
as well as education, retraining, and job placement ser- 
vices to HIV-infected citizens of the Russian Federation: 


Training of specialists to implement measures 
to prevent the spread of H!V infection, 
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Development of international cooperation and 
regular information exchange within the framework of 
international program to prevent the spread of HIV 
infection. 


2. Implementation of these guarantees shall be the re- 
sponsibility of federal executive bodies, the executive 
bodies of the Russian Federation's component jurisdic- 
tions, and local authorities in accordance with their ju- 
risdiction. 


Article 5. Guarantees of Observance of the Rights 
and Freedoms of HIV-Infected Individuals 


1. Within the Russian Federation's territories, citizens 
of the Russian Federation shall possess all rights and 
freedoms and bear all obligations stipulated in the 
constitution of the Russian Federation, legislation of the 
Russian Federation, and legislation of the component 
jurisdictions of the Russian Federation. 


2. The rights and freedoms of citizens of the Russian 
Federation in connection with their having HIV infec- 
tion can only be restricted in cases stipulated by this 
Federal Law. 


Article 6. Financing of Activities to Prevent the 
Spread of HIV Infection 


|. Federal, regional, and local special programs and ac- 
tivities of enterprises, institutions, and organizations to 
prevent the spread of HIV infection or provide treat- 
ment and social protection to HIV-infected individuals 
shall be financed by the following: 


Funds from the federal budget and the budgets 
of the Russian Federation's component jurisdictions; 

Specially targeted funds; 

Funds directed toward voluntary medical in- 
surance; 

Other funding sources not prohibited by leg- 
islation of the Russian Federation. 


2. State funding of activities to prevent the spread of 
HIV infection shall be considered a priority in view of 
the need to protect citizens’ personal security and that 
of society and the state. 


Chapter II. Medical Testing of Citizens and 
Medical Care for HIV-Infected Individuals 


Article 7. Medical Testing of Citizens 


1. Medical testing shall be conducted in state, municipal, 
or private health care institutions that have been licensed 
for such activity through the Russian Federation's 
established procedure and shall include the appropriate 
laboratory studies. 
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2. An official document certifying the presence of 


absence of HIV infection in the tested individual shall 
be issued only by insttutions of the state or municipal 
health care systems. 


4. Medical tesung of citizens shall be conducted on 
a voluntary basis, except in those cases, stipulated in 
Article 9 of this Federal Law, where such testing in 
mandatory. 


4. An individual undergoing medical testing shall have 
the right to have his or her legal representative present 
Official registration of such representation shall be 
conducted in accordance with the procedure established 
by civil legislation of the Russian Federation. 


5. Medical testing of minors under the age of 14 years 
and of individuals declared incompetent in a procedure 
established by law can be conducted at the request ot 
or with the consent of their legal representatives 


6. The legal representatives of minors under the age of 
14 years and of individuals declared incompetent in a 
procedure established by law have the right to be present 
during the medical testing. 


7. Pre- and post-test counseling on preventing contrac- 
tion of HIV infection shall be provided to citizens with 
medical testing. 


8. In institutions of the state and municipal health 
care systems, medical testing of citizens of the Russian 
Federation shall be conducted free of charge. 


9. The only individuals permitted to conduct medical 
testing shall be workers who have completed special 
training, demonstrated their qualifications, and received 
permission to engage in such activity in accordance with 
legislation passed by the Russian Federation regarding 
protecting citizens’ health. 


Article 8. Voluntary Medical Testing 


1. Medical testing in institutions of the state, municipal, 
or private health care systems shall be conducted vol- 
untarily at the request of the individual being examined 
or with his or her consent or, in those cases stipulated 
in Article 7, at the requires or with the consent of his 
or her legal representative. 


2. If the individual being tested wishes, voluntary 
medical testing can also be anonymous. 


Article 9. Mandatory Medical Testing 


1. Donors of blood, biological fluids, organs, and tissue 
are subject to mandatory medical testing. 


2. Individuals who refuse mandatory testing cannot 
donate blood, biological fluids, organs, or tissue 








This report may contain copyrighted material Copying and dissemination 
is prohibited without permission of the copyright owners 

















100 LIFE SCIENCES 


3. Workers in occupations, industries, enterprises, 
insututions, and organizations on a Russian Federation 
government-approved list must undergo mandatory 
medical tesung for HIV infection when hired and 
during period medical examinations. 


4. The rules governing mandatory medical tesung ot 
individuals for purposes of protecting the public's health 
and preventing the spread of HIV infection shail be 
established by the Russian Federation's government and 
shall be reviewed at lease once every five years. 


5. The rules governing mandatory medical testing of in- 
dividuals in corrections instituuons shall be established 
by the government of the Russian Federation and re- 
viewed at least once every five years. 


Article 10. Conditions for Foreign Citizens’ and 
Noncitizens’ Entry Into and Stay in the Kussian 
Federation 


1. Diplomatic representatives or consular institutions of 


the Russian Federation shall issue a Russia visa for 
entry into the Russian Federation to foreign citizens 
and noncitizens coming to the Russian Federation for a 
period of more than three months on the condition that 
they present a certificate of absence of HIV infection, 
unless otherwise established by international agreements 
or agreements of the Russian Federation. 


2. The requirements for the indicated certificate shall be 
established by the government of the Russian Federa- 
uon. 


Article 11. Consequences of Detection of HIV 
Infection 


1. In the event that they are discovered to be infected 
with HIV, citizens of the Russian Federation cannot 
donate blood, biological fluids, organs, or tissues. 


2. In the event that foreign citizens and noncitizens lo- 
cated within Russian Federation territory are discovered 
to be infected with HIV, they shall be deported in ac- 
cordance with the procedure established by legislation 
of the Russian Federation. 


Article 12. The Right to a Second Medical Test 


An individual who has undergone medical testing shall 
have the right to have the testing repeated at the same 
medical institution and also at another institution of the 
State, municipal, or private health care system of his or 
her choice, regardless of the period of time since the 
previous test. 
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Article 13. The Right of ai H!EV-Infected Individual 
To Receive Information About Test Results 


1. An individual in whom HIV infecuon has been 
discovered shall be informed of the test results by an 
employee of the instituuon that conducted the test and 
shall also be informed of the need to take precautionary 
measures designed intended to eliminate the spread 
of HIV infection, the guarantee that the mghts and 
freedoms of HIV-infected individuals will be observed, 
and the criminal liability for putung someone else at 
nsk of infection or infecting someone else 


2. In the event that HIV infection is detected in minors 
under the age of 18 years or in individuals declared 
incompetent in a procedure established by law, the 
appropriate workers of the institutions specified in the 
first part of this article shall inform the parents or other 
legal representatives of the specified individuals of this 
fact. 


4. The procedure for informing individuals specified in 
the first and second parts of this article of their HIV 
infection shall be established by the appropriate federal! 
authorities. 


Article 14. The Rights of HIV-Infected Individuals 
When Receiving Medical Care 


HIV-infected individuals shall be provided with all 
types of medical care in accordance with general 
practice and clinical indications, and they shall enjoy all 
of the rights supulated by Russian Federation legislation 
On protecting cituzens’ health 


Article 15. Prevention, Diagnosis, and Treatment of 
HIV Infection 


The appropriate federal authorities Coordinating scien- 
tific research shall support the development and imple- 
mentation of modern methods of preventing, diagnos- 
‘ng, and treating HIV infection and shall also present 
for the approval by the Russian Federation's govern- 
ment the draft of a special federal program directed 
toward preventing the spread of HIV infection in the 
Russian Federation 


Article 16. Obligations of the Administrations of 
Institutions of the State, Municipal, and Private 
Health Care Systems When Providing Medical 
Care to HIV-Infected Individuals 


The administrations of those insututions of the siate, 
municipal, and private health care systems that provide 
outpatient and inpatient medical care shall be obliged 
to create conditions required for implementation of the 
rights of HIV-infected individuals stipulated by this 
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Federal Law and also to prevent the spread of HIV 
infection. 


Chapter III. Social Protection of HIV-Infected 
Individuals and Their Family Members 


Article 17. Ban on Abridgment of HIV-Infected 
Individuals’ Rights 


Dismissal from work, refusal to provide employment 
or admission to educational institutions and institutions 
providing medical care, and infringement on other rights 
and legitimate interests HIV-infected individuals on 
the basis of their HIV status, as well as abridgment 
of their rights to accommodation and other rights 
and legitimate interests of the family members of 
HIV-infected individuals shall not be allowed unless 
otherwise stipulated in this Federal Law. 


Article 18. The Rights of Parents or Guardians of 
Children Infected With HIV 


1. Parents or guardians of children infected with HIV 
have the right to stay with their children under the age of 
15 years in the inpatient ward of an institution providing 
medical care and shall receive the following benefits 
for this period in accordance with government social 
insurance: 


Free round-trip transportation shall be pro- 
vided to the parent or another legal guardian accompa- 
nying an HIV-infected minor under the age of 16 years 
to the place of treatment; 


One parent or other legal guardian granted a 
leave from work to look after an HIV-infected minor 
under the age of 18 years shall retain his or her work 
seniority provided he or she returns to work before the 
minor reaches some specified age, and the period of 
leave used to care for the HIV-infected infected minor 
shall be included in the individuals’ total length of 
service. 


priority provision of living accommodations 
in buildings of the state, municipal, or social housing 
fund in the event they require better living conditions 
and if an HIV-infected minor under the age of 18 years 
is living with them. 


2. The laws and other normative legal acts of the 
component jurisdictions of the Russian Federation may 
establish other measures for social protection of HIV- 
infected individuals and their family members. 


Article 19. Social Protection of HIV-Infected Minors 


HIV-infected minors under the age of 18 years shall 
be granted the social pension, benefits, and privileges 
established for invalid children by legislation of the 
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Russian Federation, and individuals caring for HIV- 
infected minors shall receive benefits for caring for 
an invalid child in accordance with the procedure 
established by the legislation of the Russian Federation. 


Article 20. Compensation for Harm to the Health of 
HIV-Infected Individuals by Medical Workers 
Giving Them Medical Care 


Compensation for harm to the health of HIV infection 
individuals because medical workers of the institutions 
providing their medical care have failed to perform their 
job duties properly shall be conducted in accordance 
with the procedure established by the civil legislation 
of the Russian Federation. 


Chapter IV. Social Protection of Indivi ‘uals 
Exposed to the Risk of HIV Infection While 
Performing Their Jobs 


Article 21. Mandatory State Insurance 


1. Workers of the those enterprises, institutions, and 
Organizations of the state and municipal health care 
systems who diagnose and treat HIV-infected individu- 
als and individuals who work with materials containing 
the human immunodeficiency virus shal: be subject to 
mandatory state insurance in the event that they become 
infected with HIV while performing their official duties 
and also in the event that they become disabled or die 
from diseases related to the development of HIV infec- 
tion. 


2. The categories of workers subject to mandatory state 
insurance, the insurance procedure, and the amounts 
of insurance payments shall be established by the 
government of the Russian Federation 


Article 22. Privileges in the Sphere of Work 


Workers of the those enterprises, institutions, and orga- 
nizations of the state and municipal health care systems 
who diagnose and treat HIV-infected individuals and 
individuals who work with materials containing the hu- 
man immunodeficiency virus shall be paid extra wages 
in addition to their official wage rate and shall receive 
a reduced work day and additional vacation from work 
under particularly dangerous conditions. The procedure 
for providing the specified privileges shall be specified 
by the government of the Russian Federation. 


Chapter V. Concluding Provisions 
Article 23. State Monitoring 


State monitoring of those activities of physical and ju- 
ridical persons that are directed toward implementing 
measures to prevent the spread of HIV infection shall 
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be conducted by federal authorities of the component 
jurisdicuons of the Russian Federation and local author- 
ities within the limits of their jurisdicuon. 


Article 24. Liability for Violation of This Federal 
Law 


Violauon of this Federal Law shall entail disciplinary, 
administrative, criminal, and civil legal liability in 
accordance with the established procedure. 


Article 25. The President of the Russian Federation 
and the government of the Russian Federation shall 
bring their normative legal acts into conformity 
with this Federal Law by 1 July 1995. 


Article 26. This Federal Law shall become effective 
on 1 August 1995. 


Russian Federation President B. Yeltsin 
Moscow, Kremlin 30 March 1995 No 38-FZ 


N-Substituted Succindiamide Inducing Liver’s 
Cytochrome P-450 System 


9S7AO80SA Moscow 
KHIMIKO-FARMATSEVTICHESKIY ZHURNAL 
in Russian Apr 95 Vol 29 No 4, pp 11-13 


[Article by D. Burdulene, Z. Stumbryavichyute, Z. Ta- 
laykite, Ye.M. Lysenkova, and Ye.I. Drozdova, Bio- 
chemistry Institute, Vilnius, Republic of Lithuania; 
manuscript received 19 Sep 94; UDC 547.52/58] 


[FBIS Abstract] It has previou. been established that 
simulanteous study of the efi... of chemical com- 
pounds on the cytochrome P-45( system of the liver 
and on the immune system ma) °s it possible to es- 
tumate the said compounds’ effect on the functional 
hemostasis system, which is the system that largely 
determines the body's resistance to chemical com- 
pounds. In view of this fact, a study was conducted 
to find inducers of the liver’s cytochrome P-450 sys- 
tem among eight N-substituted succindiamides. First, 
four j-carbomethoxypropionamides were synthesized. 
Next, four amides were synthesized by aminolysis of 
the said ,3-carbomethoxypropionamides by an alcohol 
solution of diethanol or monoethanolamines. The resul- 
tant compounds were all colorless crystals that were 
stable at room temperature, insoluble in water (with 
the exception of compound 6), and soluble in pyridine 
and diimethylsulfoxide. The structures of compounds 5 
through 8 were studied by elemental analysis and in- 
frared [IR] and paramagnetic resonance [PMR] spec- 
troscopy. Compound 5 was determined to have the gen- 
eral formula C,,H,,N,O,S and a melting point of 164- 
166°C. Compounds 6 and 7 were found to share the 
general formula C.,H..N,O, but to be characterized by 
different absorption bands in the IR and PMR stud- 
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ies and different melung points (137-139 C and 154- 
156 ©, respect'vely). Compound & was determined to 
have the general formula C.,H).N,O, and a melting 
point of 242-244°C. Compounds 5 and 6 were stud- 
ied in white mice weighing 18 to .O g each to identify 
their effect on the liver’s enzyme system (1.¢., effect on 
hexanal-induced sleep and the level of cytochrome P- 
450) and on the immune system (effect on the immune 
response to heterolytic erythrocytes). Compound § was 
suspended, whereas compound 6 was diluted in a phys- 
iologic solution (0.85 percent NaCl). Both compounds 
were injected into the mice intraperitoneally [IP] for 4 
days in doses of 25, 50, and 100 mg/kg. Controls re- 
ceived corresponding volumes of physiologic solution 
A day after the final injection, the mice were given IP 
injections of hexanal in a dose of 80 mg/kg. The du- 
ration of hexanal-induced sleep was determined as the 
time for which the mice were on their sides. The level 
of cytochrome P-450 was determined spectrophotomet- 
rically. The concentration of microsomal protein was 
determined according to a modification of the Lowry 
method. In all of the doses studied, both compounds 
5 and 6 significantly reduced the duration of hexanal- 
induced sleep (by 40-60 percent) and increased levels 
of cytochrome P-450 (by 25-48 percent), thus indicat- 
ing that both compounds activate the cytochrome P-450) 
system and accelerate barbiturate metabolism. The et- 
fect of cytochrome P-450 induction persisted for more 
than 1 week. Comparative tests of the effects of doses 
of 25 and SO mg/kg of phenobarbital (Merck) on cy- 
tochrome P-450 levels established that the two study 
compounds were not as effective as phenobarbital in 
inducing cytochrome P-+450 production; however, the 
two study compounds are significantly less toxic than 
phenobarital (the medial lethal dose of both is greater 
than 1,000 mg/kg). Tables 2; references 7: 3 Russian, 4 
Western. 


Kinetics of Elimination of 
Pro-Phe-['*C)Gly-NH, HCI From the Mouse Body 


957A0805B Moscow 
KHIMIKO-FARMATSEVTICHESKIY ZHURNAI 
in Russian Apr 95 Vol 29 No 4, pp 26-27 


[Article by M.G. Rokachinskaya, V.M. Kahanov, 
V.G. Zinkovskiy, A.A. Mazurov, N.Ya. Golovenko, 
and S.A. Andronati, Physicochemical Institute imeni 
A.V. Bogatskiy, Ukrainian National Academy of Sci- 
ences, Odessa; manuscript received 24 Aug 94; UDC 
615.31:547.963}.033.1.07) 


[FBIS Abstract] A study examined the kinetics of elim- 
ination of the biologically active melanostatin analogue 
Pro-Phe-('*C)Gly-NH, HC! from the bodies of nonped:- 
gree white male mice weighing 18 to 20 g each. The 
mice were given subcutaneous and intravenous injec- 
tions of Pro-Phe-('*C)Gly-NH, HCI in doses of 2.6 j:p/ 
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kg. Regardless of the route of injection, most of the 
Pro-Phe-['*C)|Gly-NH, HC! was eliminated by the mice 
within the first 24 hours after administration of the in- 
yections. Significant but lesser amounts of the Pro-Phe- 
['*C}Gly-NH, HCI were detected in the animals’ urine 
and feces 24 to 48 hours after administration of the 
injections and lesser amounts were detected in the an- 
imals’ urine and feces between 49 and 120 hours after 
administration of the injections. Thus the route of injec- 
tion did not significantly affect the rate of elimination 
of the '*C products by the animals. As of 120 hours af- 
ter adnunistration of the Pro-Phe-('*C]Gly-NH, HCI, the 
animals receiving the intravenous injections had elimi- 
nated a total of 29.14 +/- 9.55 percent of the '“C prod- 
ucts through their urine and feces as opposed to 26.26 
+/- 6.61 percent in the case of the animals injected with 
the Pro-Phe-('*C)Giy-NH, HCI subcutaneously. It was 
hypothesized that between 70 and 75 percent of the in- 
jected products are eliminated from the mice’s bodies 
via other routes. It was further hypothesized that the 
most likely route of elimination is splitting of the pep- 
tide into water and carbon dioxide (*CO,), after which 
the animals eliminate the gas through respiration. Pub- 
lished studies of the metabolism and pharmacokinetics 
of pepudobenzophenones and the new nootropic agent 
beglimin [transliteration] were cited as evidence in fa- 
vor of the said hypothesis. Figure 1, tables 2; references 
3: 2 Russian, | Western. 


Synthesis and Antimicrobial Activity of 
Crown-Containing Purines 

957AO0805SC Moscow 
KHIMIKO-FARMATSEVTICHESKIY ZHURNAL 
in Russian Apr 95 Vol 29 No 4, pp 44-46 


[Article by G.V. Fedorova, E.I. Ivanov, L.A. Konup, 
A.V. Mazepa, and A.V. Lobach, Physicochemical In- 
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Stitute imeni A.V. Bogatskiy, Ukrainian Academy of 
Sciences, Odessa; manuscript received 5 Apr 94, JDC 
547.857.4+547.857.7+547.898] 


{[FBIS Abstract) New crown-containing purines were 
synthesized, and their antimicrobial activity was 
studied. The series of crown-containing punnes 
synthesized by condensation of halogen-substituted 
purines with diaza-15(18)-crown-5(6) was extended 
to include crown-containing purines based on &- 
bromocaffeine and crown-containing purines based 
on 1-(,3-chloroethyl)theobromine. The reactions were 
performed under conditions of boiling in absolute 
ethanol. Two new crown derivatives were obtained by 
using diazacrown ether as an amino component and two 
7-(2,3-epoxypropyl )theobromines as epoxy derivatives. 
The melting points and paramagnetic resonance and 
infrared spectra of each of six of the new crown. 
containing purines were presented. The anumicrobial 
activity of eight of the crown-containing purines was 
studied by the method of doubiing serial dilutiws in 
standard meat infusion broth at 37°C. The antimicrobial 
activity of the crown-containing purines was estimated 
as the minimal concentrations required to suppress the 
growth of test cultures of six microorganisms (Bacillus 
subtilis, Planococcus citreus, Streptococcus faecalis, 
Staphylococcus aureus P-209, Sarcina flora, and Es- 
cherichia coli M-17. All of the new crown-containing 
purines tested manifested antimicrobial activity in 
relation to all of the test cultures except E. coli M-17. 
The macrocyclic caffeine derivatives substituted at 
position 8 of the purine nucleus turned out to be 
the most effective against pathogenic cultures of S. 
faecalis and S. aureus P-209. The three derivatives of 
diaza-18-crown-6 were deemed promising for further 
Study. Figures 2, tables 2; references 18: 11 Russian, 7 
Western. 
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